4 2g 
LOO 


MECHANICAL 
ENGINEERING 


“ 

















The Savonius Rotor 

















MECHANICAL ENGINEERING—ADVERTISING SECTION May, 1931 


that can be cleaned 
while in operation! 


The design and operating principle of the 








C-E Air Preheater retard the accumulation pot * ~ 
of soot or flue dust: but in time a film is eo | —— 
| Air inet | | | Gas Outlet - 
bound to accumulate in the gas passages of mee nS —|—— in 
: a —— 
any type of preheater. which if not removed. fi ee ai 
would result in lower operating efficiency | 





of the unit. To maintain the maximum heat 






transfer from the hot gases to the air and 


: eS] — 7 | | 
i ee 


hence the maximum efficiency. conveniently ay 











located doors are incorporated in the design 





» < a » » as » My a » » - ae 5 
of the C-E Air Preheater. These doors pro [ Cleaning || 
e m | Door 
vide access to the gas passages. which may 





be quickly and easily cleaned witha steam or Mf 


air lance—while the unit ts in operation. 











{ 


}2 
This ability to clean the heater elements y 




















vas 


quickly and easily while the unit is in opera- t { 
Ra 


“4 ih ! 
tion is a feature which should not be over- SU 3 


\ ee 


ie : : . Vea 
looked when considering the installation of = 





, — = f 7” 7 aaa | Flexible Connection 
air preheaters. [Gas inlet | | Air Outlet | - ' to Steam or Air Line 


Other features of C-E Air Preheater de- 
sign which insure a reliable source of pre- 


A eatalog illustrating and deseribing the C-E Air Pre 


heated air at minimum expense are: heater is available and will be mailed upon reques| 


nO moving parts 


vote se eee )6=6 COMBUSTION 


nothing to get out of 


order or adjustment ENGINEERING 


~ - 
heater installations represent repeat orders. CORT ORAT iC TD t. 


200 MADISON AVENUE : NEW YOR 























Mechanical Engineering 


The Monthly Journal Published by 


The American Society of Mechanical Engineers 





Publication Office, 20th and Northampton Streets, Easton, Pa. Editorial and Advertising Departments at 
the Headquarters of the Society, 29 West Thirty-Ninth Street, New York 
(Cable Address, “Dynamic,’” New York) 








Vol. 53 May, 1931 Number 5 
CONTENTS OF THIS ISSUE 
The S-Rotor and Its Applications. S. J. Savonius..... roe ree. 
Trends in the Cotton Textile Industry ; a A Se ee ee ere 339 
New Hybrid Poplars for Pulpwood ee eA R. H. McKee.. ere ee 345 
The Stagger-Decalage Biplane , eS 350 
The Cottonseed-Oil Industry. ae ee FE. L.. Carpenter and Leo Holdredge... 353 
Robert Fulton’s Patent Drawings.......... eG Po Or eee nT Oey ay ee pF 360 
Atomic Power From the Engineering Standpoint. ies | eee eee. 
The Measurement of Sound......... sails Gites oe Ris iat Pe ale aaa te nan nie hake aa 365 
Remote-Controlled A-C. Haulage Sistihilliation ata » Peiead Cement 
| EE rete re eet eR Rs ee ceaanlana Werte . 2 SO eer Seon 367 
Maintenance of the a a Se stem ad an Industrial Plant...R. C. Smith... ........0.0 ccc ecw eeee 371 
DEPARTMENTAL 
Survey of Engineering Progress.............. 376 CTT eT TCE CO ee Te 392 
A Review of Attainment in Mechanical Engineering and Related Accident Prevention in Times of Depression; The Right to Drive; 
Fields Do Things Last Too Long? Too Much? Airplane Landing Speeds; 
Engineering and Industrial Standardization... 388 yee iw. a 
in Conseutiienms Wee Damapaeen — sillnetiaeiaaaiais Book Reviews and Library Notes............ 396 
Work of A.S.M.E. Boiler Code Committee... 389 Real Wages in the U. S., 1890-1926; Engineering Thermodynamics; 


A Pulverized-Coal Bibliography; A Handbook of Crane Information; 


Revisions and Addenda to Boiler Construction Code; Approval of Books Received in the Library 


Boiler and Pressure-Vessel Design 


Cn 5 ol aan meneee 390 Synopses of A.S.M.E. Transactions Papers... 401 


Low-Cost Peak-Load Capacity With Bleeder Turbines; Flexibility 


ener tamen Ween Current Mechanical Engineering Literature... 403 
ADVERTISING 
Display Advertisements. . ore l Professional Engineering Service Section... .. 114 
Classified List of Mechanical Bedenent.. . 34 Opportunity Advertisements................ 118 
Alphabetical List of AdwerGeers................ T® 





Price 60 Cents a Copy, $5.00 a Year; to Members and Affiliates, 50 Cents a Copy, $4.00 a Year. Postage to Canada, 75 Cents 
Additional, to Foreign Countries, $1.50 Additional. Changes of Address must be received at Society Headquarters two weeks before they 
are to be effective on our mailing list. Please send old, as well as new, address. 





Entered as second-class matter at the Post Office at Easton, Pa., under the Act of March 3, 1879. ; 
Acceptance for mailing at special rate of postage provided for in section 1103, Act of October 3, 1917, authorized on January 17, 1921. 





Copyrighted, 1931, by Tue AmMerICAN SocreTy OF MECHANICAL ENGINEERS 














HE S-ROTOR, so called because its two vanes 

present an S-shaped cross-section, is an odd- 
looking motor that is operated by air or water cur- 
rents. The more familiar Flettner rotor, it will be 
remembered, is a slender vertical cylinder rotated 
by means of a low-powered motor. In a flow of 
air such a rotating cylinder produces the so-called 
Magnus effect—a difference of pressure on opposite 
sides of the cylinder that supplies a propulsive force 
when the cylinder is erected on a ship. The S-Rotor, 
described in the May issue of MECHANICAL ENGINEER- 
ING by its Finnish inventor, Dr. Savonius, was de- 
veloped so that the rotor can be turned by the wind 
without the aid of auxiliary power, and thusit may be 
used as a windmill or aeromotor. The device is 
said to have an efficiency higher than that of other 
wind-driven motors. It is intended for uses where 
modest power requirements must be met with small 
expense. 


YBRID POPLAR TREES FOR PULPWOOD 
SUPPLY are being developed to such an extent 
that their growth is more than ten times as rapid as 
normal. The experimentation carried on in this 
field is described by R. H. McKee in the May issue 
of MECHANICAL ENGINEERING. The principal re- 
quirements for rapid growth are plenty of water and 
sunlight, and where these may be found it is apparent 
that permanent groves may be established from which 
a continuous and profitable supply of pulpwood may 
be expected. 


REMOTE CONTROL OF A TRANSPORTA- 

TION SYSTEM in a limestone quarry serving a 
portland-cement plant is described by R. F. Emerson 
in the May issue of MECHANICAL ENGINEERING. The 
motor-driven cars run on a track that is energized 
in sections from a single control house, where an 
operator causes four cars to start and stop and to move 
to and fro individually over a mile of track between 
quarry and crusher house. 


HE COTTONSEED-OIL INDUSTRY repre- 

sents an invested capital of about 200 million 
dollars, with products valued at 250 million dollars 
per year. Mechanical engineers generally have heard 
little about this industry. E. L. Carpenter and Leo 
Holdredge discuss its history, economics, processes, 
and problems in the May issue of MECHANICAL EN- 


GINEERING. 





What It’s All About 


ROBERT FULTON’S PATENT DRAWINGS 

were made before the days of blueprints. A set 
of them was recently discovered in the offices of 
The Engineer, in London, and through the generosity 
of the owners were sent to this country as a gift to 
the A.S.M.E. The only other set known to have 
existed in America (three sets are extant) was de- 
stroyed by fire many years ago. The history of these 
drawings is told in the May MecHANIcAL ENGINEER- 
ING by the distinguished British engineer-historian, 
H. W. Dickinson, honorary secretary of The New- 
comen Society for the Study of the History of En- 
gineering and Technology. 


THE MAINTENANCE OF AN INDUSTRIAL 

ILLUMINATION SYSTEM has been studied 
by R. C. Smith in a paper to be found in the May 
issue of MECHANICAL ENGINEERING. Mr. Smith 
reports that lamps exposed to heavy fumes and dust 
should be cleaned every two months, those exposed 
to light dust every three months, and those exposed 
to very little dust every four months. In no case did 
he find marked advantage in more frequent cleaning 
of the lamps. 


"TRENDS IN THE COTTON TEXTILE IN- 

DUSTRY, particularly in the South, are noted 
by C. L. Emerson in the May issue of MECHANICAL 
ENGINEERING. Of particular significance is the 
changed attitude toward living and working condi- 
tions as expressed in mill and village architecture and 
environment. 


"THE MEASUREMENT OF SOUND has been 

undertaken by a research committee of the 
A.S.M.E. An abstract of the Committee’s latest 
report, printed in the May MrecHANICAL ENGINEER- 
ING, establishes the scientific basis of that body’s 
problems. 


"THE STAGGER-DECALAGE BIPLANE, which 

has adjustable wings and may be landed safely 
without the manipulation of the controls, is de- 
scribed by its inventor, Albert A. Merrill, in the May 
MECHANICAL ENGINEERING. While other designers 
have been attempting to secure safety in landing 
at low speeds, Mr. Merrill has developed a machine 
that may be safely landed at high speed, when it 
is less easily influenced by air currents, and that 
will not nose dive, spin, or stall. 
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and Its Applications 


A Bi-Vane Power Wheel of S-Shaped Cross-Section Working in Wind or Water, and Its Appli- 
cation in Pumping, Electric-Current Generation, and Ventilation, and as a Current and 
Wave Motor Where Moderate Amounts of Power Are Required 


By S. J. SAVONIUS,! HELSINGFORS, FINLAND 


HOEVER undertakes a study of the wind and 
W ite forces of the air in motion, encounters 
problems distinct from all others and replete 
The difficulties arising are further 
aggravated when he must consider and study these 
forces as a source of power and reduce the vague and 


with complications. 


apparently aimless vacillations of the air 
to a really scientific and dependable 
basis. 

The whole history of the use of wind 
power bears witness to these facts, and 
it is only in comparatively recent times 
that the development of aerodynamic 
science and modern wind-tunnel research 
methods have provided more dependable 
means of attacking and solving these 
problems. In spite of this, there are 
still many questions on which even 
scientifically trained investigators come 
to different conclusions, and as the 
S-rotor and its development present an 
apt illustration of such a case, and at 
the same time throw some interesting 
side lights on aerodynamic questions of 
recent years, an account of the nature 
and practical applications of this new 
type of airflow turbine may be of in- 
terest. 

Any one conversant with the literature 
covering the use of wind power has not 
failed to note that earlier investigators, 
constructors of windmills, and manu- 
facturers of aeromotors had very hazy 
and usually exaggerated ideas as to the 
amount of power that could be got out 
of the wind. In some of the prewar 
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literature and in the catalogs and leaflets of aeroturbine 
and windmill manufacturers, we often find power out- 
puts given which exceed by far the theoretical power 
of the wind at the stated speed. 

The highest actual power output reached with stream- 
line propeller wheels of modern design seems to be about 


40 per cent of the total power latent in 
the wind. This value has been arrived 
at by very painstaking tests with scale 
models in the wind tunnel at Géttingen. 
The highest value reached with multi- 
vaned wheels is around 30-32 per cent, 
though the percentage may be very much 
lower for badly designed wheels of this 
type. The average multi-vaned steel 
windmill rarely exceeds 15-20 per cent in 
power output, while the older types 
with plane vanes or wood slats hardly 
came up to 10 percent. The now classi- 
cal 4-vaned windmill type developed by 
Professor La Cour gives an output of 21 
per cent, this value having been fixed by 
several independent investigators. 

The foregoing applies to tests carried 
out in a wind tunnel, where the wind 
is steady, but conditions in natural wind 
are so different that the question arises 
whether the results obtained therein may 
not be different from those arrived at 
in wind-tunnel tests. Wemay, however, 
not be far from the facts if we assume 
that the power of an aeroturbine work- 
ing in natural wind is about one-tenth 
to one-eighth greater than it is in a wind 
tunnel. 

On the other hand, tests in natural 
wind do not bear out this supposition; 
in reality, facts point in a contrary direc- 
tion. It is easy to understand that a 
windmill which has to adjust its position 
to the wind with the aid of a tail vane or 
other device cannot instantly follow 
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the frequent changes in wind direction and in conse- 
quence must lose power. It has also been shown by 
Bilau and others that losses due to turbulence and head 
resistance in the unsteady natural wind are about 1.6 
times greater than in a wind tunnel. The gain due to 
the greater relative power value of the natural wind is 
again more than lost through the causes described. 

All that has hitherto been brought forward refers 
to the common type of windmill or aeroturbine, work- 
ing on a horizontal axis, with the wheel plane vertical 
and normally at 90 deg. to the wind direction. This 
type is usually called the horizontal type, as distin- 
guished from another type called the vertical airwheel 
or turbine, working on a vertical axis, the turbine or 
rotor moving in a horizontal plane or in a direction 
parallel to the wind. 

Professor Betz has calculated the magnitude of the 
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Fie. 2 Atk STREAMING AND PRESSURE DIFFERENCES AROUND AN 
S-RoTor 


(Note the flow through the central air passage, the smooth streaming, and 
the absence of a vacuum at the back of the advancing vane.) 


power output of the vertical type of airwheel and finds 
20 per ‘cent as the theoretical maximum, or one-third 
that of a horizontal wheel of equal wind area. In this 
20 per cent all losses are disregarded, and as they are 
considered to be much greater for the vertical airwheel 
than for the other type, no authority on wind power is 
willing to grant the vertical airwheel a higher practical 
output than 10 per cent, and even this value is regarded 
as very problematic, and usually is reduced to 5 per 
cent. 


Tue AvuTHoR’s First EXPERIMENTS 


The author’s interest in aerodynamic problems was 
roused by the Flettner rotor ship in the fall of 1924. 
Like so many others, he asked himself if it were not 
possible to substitute wind power for the external motor 
power needed to turn the cylinder rotors. He could 
not resist the temptation to make a small experiment 
and, going about it in the simplest possible way, cut a 
Flettner cylinder from top to bottom into two semi- 
cylindrical surfaces, moved these sideways along the 
cutting plane, forming a “rotor” which in cross-section 
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resembled the letter “S,” placed a shaft in the center 
and closed in the surfaces between two circular end- 
plates. 

Testing this model on a windy day an unmistakable 
pull manifested itself which tended to press the shaft 
sideways. The next step was to make another similar 
structure and to mount both on the ends of a common 
shaft, to the middle of which was fixed another shaft 
at right angles. 

This gave something resembling a two-bladed pro- 
peller or windmill, with S-rotors instead of ordinary 
vanes. Holding this structure in the wind, not only 
did the rotors spin round but the whole propeller re- 
volved at a fair rate, and the fact that a structure quite 
unlike the original cylindrical rotor could develop 
that mysterious Magnus force or side pressure, and also 
that no power except that of the wind was needed for 
this, was established. It seemed natural to assume that 
the magnitude of the side pressure was dependent on 
the rotary speed, increasing with it, and the next ques- 
tion was how to increase the speed of the rotor. By 
moving the half-cylinders slightly back toward each 
other and the central axis, leaving a gap or air passage 
in the middle of the rotor as shown in Fig. 2, it was found 
that the wind striking the cup of one vane would flow 
through the central gap into the other vane, replacing 
with pressure there the vacuum which caused the drag. 
This new rotor revolved much more rapidly, and there 
was a decided increase in the side pressure also. 

Applying the new device to the same purpose that 
Flettner had applied the revolving cylinders, a 15-ft. 
sloop was equipped with two metal S-rotors of about 20 
sq. ft. area each. The vanes were reversible, so as to 
allow sailing with wind from either side. Ina favorable 
breeze a speed of 6 knots was reached. The boat beat 
against the wind, and sailed in all directions. 

The next application to undergo tests was a rotor of 
2 square meters area (21.4 sq. ft.) for pumping water. 
The results obtained were very encouraging; comparing 
the output with that of a 6-ft. windmill of American 
manufacture, the S-rotor, area for area, seemed to be 
about 70 per cent better. 

Recognizing now the need of a more scientific mode 
of procedure to determine the best vane form for the 
new rotor and to study the influence of size and shape 
of central opening, endplates, and other details on the 
speed and power output, and also to fix this output as 
carefully as possible, the author redesigned and en- 
larged the wind tunnel he had formerly used and 
equipped it with the necessary recording instruments, 
brake-test appliances, ete. To avoid inaccuracies due 
to very small values, the test models were made com- 
paratively large, with a wind area of 2300 sq. em. (about 
2'/. sq. ft.). In all some 50 different models were 
made and tested in the wind tunnel. These models 
included several aeroturbines and windmills of the or- 
dinary horizontal type, several models of vertical air- 
wheels of older constructions, and finally more than 30 
different models of the S-rotor, varying in vane form, 
size of central air passage, and other details. 
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RESULTS OF COMPARATIVE POWER TESTS 


The power percentages obtained with the ordinary 
types of horizontal airwheels were practically the same 
as the corresponding values found by other investigators 
in wind-tunnel tests. So, for instance, with the La Cour 
wheel the author got an output of 20-22 per cent and 
an optimum u/v ratio of vane-tip speed to wind speed 
of 2.25. The corresponding values in tests made in 
the Géttingen wind tunnel gave 21 per cent and a u/v 
ratio of 2.3. 

With the best of the multi-vaned wheels of horizontal 
type, a scale model of a well-known aeroturbine of 
German make, an output of 32.5 per cent and-a cor- 
responding u/v ratio of 1.25 were obtained. This 
latter had 12 carefully curved vanes, and the output 
may be regarded as extremely good for this type of 
wheel. 

With multi-vaned turbines of the vertical type the 
best result obtained was 14 per cent, and this with a 3- 
vaned wheel very closely resembling the S-rotor, but 
with the addition of another vane. The vanes were 
closed in by circular endplates; when these were re- 
moved and the ends of the vanes left open, the power 
went down to 7 per cent. The corresponding power 
output with wheels having 4, 6, or more vanes was be- 
tween 8 and 10 per cent with endplates, and 4 to 5 per 
cent without them. 

The best of the rotor models gave 31 per cent, and the 
u/v maximum was 1.74. The best power output was 
given off at u/v = 0.85, but for u/v values between 0.65 
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and 1.1 the drop in power output was only 2 to 3 per 
cent. Fig. 3 gives the power diagrams for the S-rotor 
(1), the 12-vaned aeroturbine (2), and the La Cour 
wheel (3). 

The diagram shows that the power curve of the S- 
rotor is very similar to that of the 12-vaned wheel. 
Both have a “flat” top so that a comparatively great 
variation in load and speed makes little difference in 
the power output. The La Cour wheel is a typical 
high-speed wheel, with a very steep rise and a still 
steeper fall on the power curve, and if wheels of this 
type are even slightly overloaded they stop dead, and 
do not restart until practically all the load is removed. 

During the time these wind-tunnel tests were in prog- 
ress the author found that his results with the S-rotor 
were altogether in discord with the theories propounded 
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in regard to vertical airwheels, The calculations of 
Professor Betz gave 20 per cent as the highest theoreti- 
cal maximum for vertical airwheels, which under the 
best of circumstances could not produce more than 10 
per cent in practical output. Against this the im- 
proved §-rotor gave over 30 per cent practical output. 
Either the author’s tests and results were altogether at 
fault, or in making their theoretical calculations Pro- 
fessor Betz and the German school of aerodynamic ex- 
perts had overlooked something of importance. 

The tests undoubtedly showed that this was the case, 











Fig. 4 Poutar Torque DIAGRAM 


{(1) polar curve for S-rotor; (2) polar curve for 12-vaned steel windmill; 
(3) polar curve for 4-vaned La Cour mill. The latter two are circles. ] 


and that this something which completely altered things 
was the asymmetric or Magnus streaming, which caused 
the whole effect of the rotary cylinder; but no one, 
even among the aerodynamic experts, seemed to have 
suspected that a rotor depending on wind power alone 
for its rotation could cause this asymmetry in the 
streaming. 
THE TORQUE PROBLEM 


One more question remained to be settled. The S- 
rotor, having only two vanes, was not likely to have an 
unvarying torque through a whole revolution, and a 
lack of torque in some positions might make starting 
under load difficult. In Fig. 4 are shown polar dia- 
grams for the S-rotor (1), the 12-vaned horizontal ero- 
turbine (2), and the La Cour mill (3). The latter two 
naturally are circles. The torque of the S-rotor at its 
minimum amounts to 61 per cent of the torque of 
the 12-vaned mill, and at its maximum is 100 per cent 
greater than the torque of this wheel. The 90-deg. 
position does not, as at first might be expected, give the 
greatest torque, the maximum occurring at an angle of 
40 deg. Still more extraordinary, it seems that in the 
150-deg. position, when the rotor presents its smallest 
area to the wind, there appears another maximum, 
equal to the torque of the 12-vaned mill, though in this 
position the wind is blowing over the back of the ad- 
vancing vane. If area is taken into consideration the 
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torque is at its maximum in this position. A study of 
the diagram, especially of the 150-deg. position, gives 
rise to some interesting speculations, as it offers a paral- 
lel to one detail of modern airplane design: the slotted 
wing of Handley Page. The relative sum total of 
torque for one complete revolution for the wheels con- 
sidered is: 
S-rotor, 100; 12-vaned wheel, 87; La Cour, 11 

After the completion of the wind-tunnel tests the 
author continued his testing work in the natural wind. 
During these tests an earlier observation was confirmed, 
namely, that the S-rotor in the natural wind ran at a 
higher speed than in the wind tunnel and that the 
power output increased correspondingly, which was not 





Fie. 5 Rotor CENTRIFUGAL VENTILATOR, CONSISTING OF A DRIVING 
S-Rotor AND A DRIVEN CENTRIFUGAL FAN 


the case with the horizontal aeromotors. The aver- 
age power output as fixed by several tests rose to 37 
per cent on the axis. Also the starting power under load 
was not inferior to that of the multi-vaned aeromotor 
of ordinary type. The windmill of ordinary type loses 
much power through changes in the direction of the 
wind, but with the S-rotor there are no losses on this 
account, as it is quite unaffected by such changes, 
no matter how large they are or how frequently they 
occur. The S-rotor can therefore instantly utilize any 
increase in the wind speed without having to lose time 
in getting into the right position. It is a well-known 
fact that a gust usually comes from a different direc- 
tion from that in which the wind is blowing. The 
higher speed acquired stores energy in the revolving 
mass of the rotor, and when the wind speed again de- 
creases this higher speed is maintained for a consid- 


Vot. 53, No. 5 


erable time, which again causes a more pronounced 
asymmetry in the air flow, so that the rotor is able to 
utilize more than its strict share of the weaker wind fol- 
lowing a gust. Ascompared to an optimum speed ratio 
of 0.85 in the wind tunnel, there is one of 0.92-1.0 in the 
natural wind. 


Various APPLICATIONS OF THE S-RoTOR 


It will not here be possible to describe the various ap- 
plications which have been made of the S-rotors. How- 
ever, they have been used in the form of an aeroturbine 
for pumping work and the generation of electricity; 
as pressure and exhaust fans; for moving advertising 
and outdoor signs; for an automobile mascot; for pro- 
pelling toy rotorships; for stream recording in air and 
water; for airplane work in driving gyros, generators, 
and compressors; as water motors in river and tidal 
flow; as a wave motor; etc., etc. The principle has 
even been applied in a somewhat modified form to 
small steam turbines. 

The S-rotor pumping plants were first tried in 1925 
and are now in general use in the author’s country, Fin- 
land. In these plants the S-rotor is fixed to a vertical 
shaft running on two self-oiling ball bearings situated 
in a central bearing tube rising half-way up the rotor 
(Fig. 1). The upper bearing is situated practically 
in the middle of the rotor, and the strains are thus 
taken up directly without any leverage. The bearing 
tube is fixed to the mast or tower raising the rotor 
to the necessary height over the ground. The power 
shaft is continued straight down to the ground level, 
or even deeper down, to the pump. There are no 
gears, levers, etc. as employed in ordinary wind-motor 
practice, only a straight rotary shaft, and therefore 
the friction and transmission losses as compared with 
those on ordinary mills are insignificant. The pumps 
employed are mostly of a special design, developed in 
connection with the rotor. The rotor is stopped and 
locked by a brake acting on a brake drum fixed to the 
rotor or to the power shaft. The smaller types work 
without speed regulation, the special ones allowing 
speeds up to 500 strokes a minute, there being no dip- 
ping rod to necessitate low working speeds. The 
larger types are regulated by means of air brakes con- 
sisting of small flaps which open out from the wing 
surface when a predetermined speed is exceeded. These 
flaps are actuated by centrifugal force and the regula- 
tion is not dependent on the wind speed, but only on 
the speed of rotation. In consequence they run very 
smoothly even in gusty winds. For different classes of 
work it is possible to choose the speed within wide 
limits. A rotor of large diameter and comparatively 
short in length runs at a slow speed and is suitable for 
heavy loads, while one of equal area but long and of 
small diameter can have a working speed several times 
higher, where such a higher speed is desirable, as, for 
instance, in running electric generators. The pumping 
plants are built in sizes from 1 sq. m. (about 11 sq. 
ft.) upward. A windmill of corresponding size would 
have a wheel 4 ft. across, but so far as the author is 
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aware, no aeroturbines intended for practical work are 
built as small as this. Even the 1-sq. m. rotor, though 
diminutive in size, is capable of doing considerable use- 
ful work. Indeed under actual working conditions its 
output is only slightly less than for a 6-ft. wheel, the 
area of which is 2'/. times greater. The small fric- 
tion and mechanical losses of the rotor give it a great 
advantage, especially when it is a question of com- 
paratively small sizes. 

In general, aeroturbines are limited to 8- to 10-ft. 
sizes, and in these sizes the S-rotor does not present any 
difficulties either in construction or in the matter of 
price. The S-rotor allows of unit construction, which is 
not possible with the ordinary windmill. This construc- 
tion makes it possible to increase the power of an already 
existing plant by adding one or more units, all working 
on a common shaft. A plant of this description was 
some time ago supplied to the Indian Government, and 
is now in operation near Madras, supplying water for 
irrigation. 


Tue Rotor VENTILATOR 


Another application, a rotor ventilator, is of special 
interest from an aerodynamic point of view. In this 
a centrifugal fan is joined to the lower endplate of the 
rotor and the combination mounted on a central shaft 
on ball bearings over the suction pipe (Fig. 5). This 
arrangement was soon found to give an efficiency far 
better than that of any other cowl type which the author 
had tested before. Fig. 6, plotted from wind-tunnel 
tests, shows the great difference in performance be- 
tween the ordinary types of cowls and the rotor venti- 
lator. The uncommonly strong suction power it de- 
velops is of especial importance where air has to be 
drawn through ventilating ducts or pipes of considerable 
length, or where the air, due to lower temperature or 
other causes (mixtures of air and heavy gases, COs, 
gasoline fumes, exhaust gases) is heavier than normal. 
In many cases where ordinary cowls have failed to do 
the work, the rotor is doing it. The rotor ventilator is 
used for ventilating all kinds of buildings—factories, 
moving-picture theaters, schools, barracks, swimming 
baths, ice rinks, fortifications, ammunition stores, sub- 
terranean chambers, cable ducts, coupling boxes; and 
dynamite and gas works where electric fans are not 
allowed. For farm buildings such as stables, hen 
houses, dairies, storage cellars, pump rooms, granaries, 
etce., they are in great demand. Also on ships and 
motorboats of every type and size the rotor ventilator 
has found much use. The ordinary ship cowls are in- 
efficient and often not watertight in heavy rain or 
spray, while the rotor lets in no water. For removing 
the gasoline fumes which are apt to collect in the bilge 
of a motorboat and which have caused so many ex- 
plosions accompanied by loss of boat and life, it is ex- 
cellent. It is always in action whether the boat is 
under way or at her moorings, and is simpler and safer 
than an electric ventilator. As a chimney cowl the 
rotor has no equal; being able to create a counter pres- 
sure exceeding the wind pressure, it will draw out smoke 
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and stop backblow, even in difficult pressure positions. 
There are now in Europe ten concerns manufacturing 
these ventilators, one of the licensees being Anton Flett- 
ner, the well-known inventor of the rotor ship, who, the 
author is pleased to state, is recouping through this ap- 
plication of the S-rotor some of the economical loss he 
sustained in connection with the ship rotor. 


Tuk S-Roror As A CURRENT AND TIDAL Motor 


And now a few words in regard to the latest, and in 
its way the most interesting, of the S-rotor develop- 
ments. Early trials showed that the S-rotor worked 
in a water stream exactly in the same way, with the 
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Fie. 6 DraGram SHow1nNG AtR VOLUMES AND PRESSURE DIFFER- 


ENCES CREATED BY VARIOUS COWLS 


{(1) Lloyd ship ventilator; (2) John HNA ventilator; (3) rotor ventilator. 
Note the great pressure difference created by the latter. ] 


same u/v speed ratio and efficiency, as in an air stream. 
Water being about 800 times heavier than air, the 
power generated is greater in proportion. It is true 
that water movement is rarely as rapid as air move- 
ment (waterfalls excepted), but river flow and tidal 
streams with speeds of 2 to 3 meters per second are 
quite common, and even a speed of only 0.6 m. per sec. 
will give the same amount of power as an air speed of 
about 5!/2 meters per second or around 12 miles per 
hour, which is a wind speed somewhat above the aver- 
age. The formula for rotor power is hp. = 0.2Fv*. 
For a water speed of 2 meters per second, or about 4 
knots, the power per square meter of rotor area would 
be 1.6 hp. Comparative tests made with underflow 
wheels gave only about one-quarter of this power with 
the same stream speed, the models being of equal size. 
The rotor works completely submerged, while the under- 
flow wheel has only its lower quarter or the paddles sub- 
merged. The rotating speed of the rotor was about 6 
times higher than for a paddle wheel with equal power, 
which is a decided advantage. Submerged under the 
surface, the wheel is well protected. It is not affected 
in its working by waves as is the case with the paddle 
wheel; it needs no elaborate dams, earthworks, chan- 
nels, and chutes, but can be suspended from a simple 
and inexpensive frame or float. Another application 
occurring to the author, he moved the models from the 





338 MECHANICAL ENGINEERING 


stream where the testing was done to the seashore. 
There is no tide in the Baltic, but he had come to the 
conclusion that the rotor ought to be able to utilize the 
cycloidal movement of the waves as well as the current 
of astream. The first test, in waves only a few inches 
high, confirmed this, and the bigger the waves, the more 
rapid was the rotation. In these trials the rotor was 
so completely submerged that it was covered in the 
trough of the wave. Even when it was sunk to a depth 
of four or five times the wave height it kept in motion. 
Due to the sheltered waters at the testing station, the 
wave action was not sufficient to admit of any trials 
on a greater scale, but the idea was taken up by the di- 
rector of the Institut Océanographique at Monaco, 
Mr. Richards, who had a small double rotor of 0.4 sq. 
m. area made for testing work. This was coupled toa 
pump, with a stroke volume of about 0.5 liter, and with 
this small plant he was able to raise water solely by 
wave action 6, 8, 10, 20 meters, and finally to a height 
of 34 meters. The power obtained was at times 1.6 
hp. per square meter. This small plant having worked 
so well, it was decided to build a new one, consisting of 
three rotors mounted on the same shaft with a total 
area of 3 sq. m., for the purpose of raising water to the 
aquariums of the Musée Océanographique. This 
plant has now been in operation for some time at Mo- 
naco. The rotor is fixed in a sort of cavity worn out of 
the rocks at the water line by the waves (Fig. 7). This 
cavity is so shallow that a third of the rotors are out of 
the water, and in the wave trough or when the waves 
recede they are entirely so. Because of the proximity 
of the rocks the greater part of the power of the waves 
is spent in impact and friction, and the interference in 
the wave action is considerable. In spite of this the 
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rotor is driving two double-acting pumps, lifting the 
water to a height of 200 ft. A power output of from 
1.8 to 2.7 hp. per sq. m. is attainable with a wave speed 
of about 3 m. per sec. 

As far as the author is aware, the S-rotor is the first 
machine which has been able to turn wave action into a 
unidirectional rotary movement for power purposes. 
As to whether it will be better to pump the water to 
elevated reservoirs and obtain power therefrom by tur- 
bines, or to drive machinery (generators) directly, it 
seems that under favorable conditions, where regular 
seas can be harnessed, a direct drive through a suitable 
speed-compensating device is by no means out of the 
question. The form of the rotor is such that it has a 
great inherent strength, so it will not be more than a 
matter of proper dimensioning to make such a plant 
able to withstand even the heaviest seas, inasmuch as 
the rotor is not absolutely unyielding to the water 
movement as are rocks, a solid pier, or the side of a ship. 

It is not intended here to convey the impression that 
the water and wave rotor would be suitable for power 
plants of such magnitude as those contemplated by M. 
Georges Claude, utilizing the temperature difference of 
different levels of the tropical seas, but only in a more 
limited way and for comparatively modest power 
amounts. A small and inexpensive rotor plant working 
in a river or in a tidal creek, and requiring no expensive 
earthwork construction or ducts, could extract quite a 
considerable amount of power for use in irrigation and 
for supplying light and power to farms, villages, and 
habitations along the banks. The use of such rotors 
in suitable locations is just as simple a matter as that 
of windmills for pumping and electric work, and the cost 
of the plant about the same. 





Fic. 7 Tue Wave Rotor at Monaco 


(The triple rotor situated in a shallow cavity in the shore rocks, works two double-acting pumps which elevate 
the water to a height of over 200 ft. The power is supplied solely by the wave action, the rotors converting the 


oscillatory wave movement into unidirectional rotary power.) 
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A Mopern Mune Vittace Wira Pavep Streets, CONCRETE SIDEWALKS, AND CONCRETE WALKWAYS TO FRONT PorRCHES OF COTTAGES 


Trends in the Cotton Textile Industry 


A Review of Past Progress and Future Possibilities, Dealing More Particularly With the Hous- 


ing of Employees, Building Design, Humidity and Heat Control, Illumination, 
Machinery Speed Control, the Labor Problem, and Research 


By C. L. EMERSON,! ATLANTA, GA. 


HE textile industry was the first to emerge from 
Tine handicraft era into the machine age. The first 

factory to be driven by Watt’s steam engine was 
a cotton mill. The form of process and design of 
textile machinery were accordingly crystallized very 
early, compared with those of other industries. After 
the first development there followed a period char- 
acterized by almost complete stagnation, except for 
detail improvements. Some ten years ago business be- 
came very difficult for the manufacturers of textile 
machinery, and with some minor exceptions has so 
continued up to the present writing. These very 
difficulties have produced many improvements in de- 
sign and construction of such machinery. 

The initial process in the cotton mill, that is, the open- 
ing up of the bales, felt the first impetus of develop- 
ment. The entire mill operation was bettered by a 
more thorough cleaning of the fiber before it reached 
the picker room. Among the machines introduced 
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were vertical openers, beaters, and air cleaners. In 
the study of cotton preparation, it developed that 
there were advantages in providing a rest period in bins 
for loose cotton. This permitted the fibers to uncurl 
and aerate, and made the succeeding operations easier. 

Most mills formerly used three lines of picking 
machines in series. This practice is being super- 
seded by the one-process machine which during the 
last year or so has found universal acceptance. This 
picker not only materially reduces the labor required, 
but also produces a cleaner and more uniform lap 
for the card room. 

In spinning, long-draft equipment has made a definite 
place for itself. This device has roughly doubled the 
amount of drawing out done on the spinning frame, 
and thereby reduced the amount of preparatory equip- 
ment needed between cards and spinning frames. Old 
mills installing long draft need to make a complete 
restudy of these preliminary operations. Long draft 
has resulted in the production of a more uniform yarn 
and reduced the requirement for operatives in the pre- 
liminary processes. 

The system of warping and spooling which was in 
general use ten years or more ago is now entirely obso- 
lete. High-speed spoolers making disk-shaped packages 
for use in specially designed high-speed warpers, or 
else special winders with warpers of the usual type 
but redesigned for high speed, have replaced them. 
On account of the large hourly production the number 
of machines required has been reduced, with a corre- 
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sponding reduction in operatives and required floor 
space. 

Past experimental work is bringing us today for 
acceptance a new type of carding machine with less 
than half as many flats as the present design, and also 
a clothing of straight wire which may not require as 
much cleaning. A subsidiary device is offered which 
strips continuously with the card in operation. 

A new type of automatic loom is about ready for 
the market which, among other advantages, permits 
higher picking speed on account of its heavier design, 
and which has a device to divide the warp as an indi- 
cator at the broken thread. 

Thanks to redesigns over the last ten years, ma- 
chines are now available which in general have heavier 
construction, more accurate fits, more precision in 
operation, and other features that permit higher operat- 
ing speeds. A feature of many redesigns has been 
the incorporation of anti-friction bearings. 

Development goes on, and we look to the future 
for still better equipment. Experiments are being 
made to apply longer drafts to drawing frames. There 
are interesting possibilities in the use of materially 
larger packages in spinning, although any great ad- 
vantage here may necessitate new materials for rings 
and travelers, or else some new device to replace the 
traveler. 

A still more remote possibility is the combination 
of two or more operations into one by the production 
of a new machine. Slubbers, intermediates, and rov- 
ing frames might be thus combined, or the spinning 
frame and spooler be put together to produce a package 
going direct to the warper creel. Nothing practical, 
however, is yet in sight along these lines. 

To generalize concerning these trends in machinery, 
it may be said that speeds have increased, and, in conse- 
quence, production per machine. The number of op- 
eratives per pound of product is materially reduced. 
These effect a reduction in floor space and village 
housing, and ultimately in the cost of machinery to 
furnish a given output. A better and more uniform 
product is made. The future seems to hint a con- 
tinuation of these improvements, but at a less rapid 
rate. 


VILLAGE HovusINnG 


In recent years most of the new plants have been 
located in the South, and in the smaller communi- 
ties. In such places only a few vacant houses are 
ordinarily available, so unless the owner was willing 
to wait until some real-estate operator would build 
cottages, he had to do this himself. Further, had the 
matter of housing been left to outsiders, the employees 
would have been subjected to high rents and lack of 
desirable utilities, while the owner would have had 
no semblance of control over the situation. 

The village is not a profitable renting venture. As 
a rule, the rental is about fifty cents per room per 
week, or about $9 per month for a four-room cottage. 
With the house is given free and unlimited use of 
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water and electricity. On such a basis, one particu- 
lar village known to the author returned 3 per cent on 
the investment after deducting maintenance and the 
cost of water and light. This was without deprecia- 
tion, which, at 4 per cent, converted this construc- 
tion into a losing investment. The excellent hous- 
ing obtained by the workers at less than the cost of 
providing it is to be regarded as extra compensation 
beyond the cash wages they receive. 

The improvement made in the living conditions in 
these mill communities is perhaps the most striking 
change in the industry during the last few years. The 
village in early days consisted of rows of houses built 
as cheaply as possible, all exactly alike, and all painted 
the same color, if painted at all. There were no con- 
veniences of any kind. Modern conditions contrast 
very strongly with this. Not only are the cottages 
well built and comfortable, but the variety of ap- 
pearance and the curving of streets give the impression 
of a moderate-priced city suburb. 

Most of the recent villages supply every house with 
water, electricity, sewerage, and plumbing. There 
must also be garages for the cars of the operatives. 
Some or many of the following features are always in- 
cluded: churches, stores, motion-picture theaters, 
schools, auditoriums, natatoriums, lodge rooms, gym- 
nasiums, and community houses. Street improve- 
ments, including ‘‘White Way” systems, paving, and 
landscaping, are not uncommon. The miniature city 
is becoming quite up to date. 

Cottages have usually been of frame construction, 
although recently quite a few have been of brick veneer 
or stucco on hollow tile; but the saving in mainte- 
nance, depreciation, and fire risk of the latter types 
does not compensate in dollars and cents for the greater 
first cost. The housing development has become so 
expensive that any extra cost per room must be avoided. 
In the effort to obtain the advantages of brick con- 
struction at a cost comparable with frame, many ex- 
periments have been made. That offering the greatest 
possibilities for the future seems to be the use of a 
loose wall construction of hollow cinder-concrete blocks 
covered and cemented together wit gunite. This 
spraying of concrete through a hose with compressed 
air increases the rapidity of construccion and reduces 
the requirement for skilled construction labor. 

The importance of the great improvements made 
in the living conditions of the textile operatives can 
be fully appreciated by observing the corresponding 
improvements in the operatives themselves. The level 
of intelligence, loyalty, self-respect, and physical well- 
being has been appreciably raised. This can be ob- 
served even by a casual comparison of the employees 
of modern mills such as are described above with thos 
of others which have been backward in improving 
their villages. 


BuILDINGS 


The fire hazard in processing cotton is ever present, 
as the blanket of fine filaments is highly inflammable. 
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The mill is re- 
quired not only 
to provide auto- 
matic sprinklers 
throughout,- but 
also to use slow- 
burning, or fire- 
resistive, con- 
struction. The 
latter require- 
ment for many 
years was 
cessfully met by 
the so-called 
‘standard mill 
construction’’ 
using heavy 
wooden columns 


suc- 


and beams. 

Beginning 
some fifteen 
years ago, two 
trends came into 
play affecting 
building con- 
struction. One had to do with the substitution of more 
imperishable materials for wood; the other with pro- 
viding better working conditions for the employees. 

It is unnecessary to catalog the various steps in 
this progression, but considering present practice we 
find cast-iron pipe or structural-steel columns in 
place of wood. The difficulty in obtaining large 
timbers of long-leaf pine has led to the substitution 
of steel-beam or beam-and-girder construction. Steel 
sash is now almost universally used. Concrete has 
also had a share in replacing wood and, to some ex- 
tent, brick in foundations, column footings, window 
sills and lintels, stairways, platforms, floors in exterior 
Wood is retained only for main floors and 
roof plank. Its resilience and economy as compared 
to concrete keep it in favor here. Even for this plank- 
ing, however, the quality is slowly deteriorating, and 
various forms of treatment are being used, such as 
zine chloride impregnation. 

Great improvements, particularly in the last few 
years, have been made in 
the conditions under which 
labor performs its tasks. 
Column spacings have 
been extended from eight 
leet to twenty feet, and 
ceiling heights from ten 
feet to seventeen feet. 
This gives an opportunity 
for large windows, and in 
certain modern mills 58 
per cent of the side-wall 
area is glass. The natural 
lighting is most excellent, 
and ventilation has been 
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improved. On 
upper floors it 
is customary to 
provide large 
monitors which 
still further help 
the circulation of 
air. In one-story 
weave sheds and 
in finishing 
plants, sawtooth 
construction is 
frequently used 
which, while 
somewhat costly, 
is particularly 
advantageous for 
both light and 
ventilation. 

The sanitary 
conditions have 
undergone a 
change for the 
better. All 
toilets are now 
housed in outside towers which also contain wash- 
rooms and, in some instances, locker and rest rooms. 
These towers contain no wood. Their concrete floors, 
tile walls, and steel partitions permit the entire area 
to be washed down with a hose. One of the greatest 
contrasts between the old-time mill and the new is the 
cleanliness of the latter. The interior is painted white 
and usually kept so. Lint and other waste are kept 
off the floor. Particularly dusty areas such as card 
rooms are cleared by vacuum devices. 

Certain minor improvements are being made. A 
group of these concern the elimination of difficulties 
of condensation. High humidities must be carried in 
certain departments, and during cold weather the 
condensation on the roof and the large glass areas of side 
wall cause water drip. Roof insulation is being more 
frequently used, although no entirely satisfactory ma- 
terial is yet available for this purpose. A subsidiary 
advantage of insulation is the protection it affords 
from the hot summer sun. 

Another difficulty intro- 
duced in some mills by 
large glass area is that of 
glare. Here actinic glass 
has had a useful field, as 
it materially reduces the 
heat as well as the glare 
transmitted, while reduc- 
ing only slightly the ad- 
mission of light. Another 
new form of glass is now on 
the market which admits 
a considerable proportion 
of the ultra-violet rays ex- 
cluded by ordinary glass. 
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The most recent development has to do with an in- 
creased demand on the part of many owners for archi- 
tectural excellence as well as engineering correctness 
in their structures. There is little return on money 
spent for extravagant exterior decoration, but pleas- 
ing results can be obtained by proper handling of 
proportion and fenestration, and at low cost. 

The trend toward the use of structural steel may 
result in the future in its substitution for the present 
brick bearing walls. The curtain walls surrounding 
the sash may still be of brick, or if the cost of labor 
or material for brickwork advances, a substitute may 
be found in hollow wall faced on the inside and out- 
side with cement blown in place from a cement gun. 
The rapid advance in the welding art may result in 
this form of connection, particularly if some satis- 
factory method is found for investigating the strength 
of the weld after completion. This hypothetical de- 
velopment will require from the engineers a complete 
redesign of the details at connecting members to take 
best advantage of welding. 

AUXILIARY SERVICES 

Appreciation of the importance of various auxiliary 
services in obtaining better, larger, and more uniform 
production has grown remarkably in the last decade. 
The setting of proper humidity, the control of heat, 
the supplying of ample artificial illumination, the pre- 
cise control of speed, the reduction of many forms of 
waste, have won their way by the most practical and 
decisive demonstrations. The net result has been that 
the conditions under which work is done have been 
placed definitely under the control of the manager, 
instead of being left to chance. By and large, he can 
set these conditions where his best judgment indi- 
cates, and then maintain them there and have records 
to tell him that they have been maintained. This 
group probably shows most clearly the handwriting 
of engineers in the industry. 

To particularize, the temperature of mill space in 
winter had formerly been left to the judgment of vari- 
ous foremen, who regulated it by means of a hand 
valve. Busy with other duties, these men would disre- 
gard the heating system until uncomfortably hot; then 
would cut off steam entirely and leave it off until the 
room became too cold. These temperature fluctua- 
tions had a twofold disadvantage. First, the opera- 
tives suffered in efficiency, particularly from over- 
heating; second, processes were interfered with. Ma- 
chine settings and oiling conditions were disarranged, 
but humidity conditions in particular were immedi- 
ately upset. This can be readily appreciated on con- 
sidering that with a temperature of 75 deg. fahr. and 
a relative humidity of 69 per cent, the air would con- 
tain 0.929 lb. of moisture per 1000 cu. ft. When the 
temperature dropped to 65 deg. fahr., substantially the 
same amount of moisture would be present, but the rela- 
tive humidity would be 95 per cent. The humidifier 
controls would operate, but it would take some time 
for proper conditions to be reestablished. Cotton proc- 


Vot. 53, No. 5 


essing is sensitive to humidity conditions, and these 
fluctuations would affect the operations adversely. 

Automatic heat control has taken over this situation. 
The steam is turned off and on by a diaphragm valve 
operated by compressed air. This in turn is controlled 
by a pilot valve operated by a thermostat. Tempera- 
ture is maintained within one degree, and may be set 
at any desired point. The system pays its way in 
the savings at the coal pile of the heating plant, so 
the attendant advantages are obtained without ap- 
preciable cost. 

Unit heaters should be mentioned as one of the 
newer developments in the heating system. These 
are replacing pipe-coil radiation to some extent, par- 
ticularly in those departments where there is little 
lint or fly. Their fans create an air circulation which 
is particularly valuable where fan-type humidifier 
heads are not installed. 

Trade practice in textiles is to allow 8'/» per cent by 
weight of water in goods purchased. As the output 
of weave mills is usually sold to some one else for 
further processing, any less water in the stock means 
a direct loss to the mill. This water cannot be sud- 
denly injected in the cloth room, but has to find its 
way into the cotton even before it reaches the loom. 
Moreover the work in all processes needs just the 
right amount of humidity to make it run best. The 
importance of humidity is readily recognized. In 
this climate it is necessary to supply moisture at prac- 
tically all times, and mechanical systems have been 
in use for many years. 

The atomizer system has been practically super- 
seded by other types, and at this time most of the in- 
stallations use heads with motor-operated fans, or the 
so-called “high-duty-head”’ systems. In certain mills, 
particularly in the weave sheds, central-station sys- 
tems have been installed where the air is collected at 
one point, heated, humidified, and piped in ducts to 
numerous outlets. 

Humidifier controls have been refined and improved 
to a point where their operation is quite satisfactory. 
In addition to the beneficial effects on mill operation, 
present-day humidifiers do considerable cooling in sum- 
mer. It is not uncommon to have the mill interior 
7 deg. cooler than the outside atmosphere. With the 
central-station system, an even greater cooling effect 
can be obtained. The efficiency of workers, particu- 
larly in Southern cotton mills, where the summers 
are long and hot, is enhanced by the circulation of 
cooled air. 

The most recent improvement made is the appli- 
cation of humidification to picker rooms. This de- 
partment has long defied the engineers because of the 
great volume of air circulated by the pickers them- 
selves. It is particularly interesting that the solu- 
tion of this problem came from a mill manager, and 
not from a humidification engineer. 

The problem of heating and humidification has by 
no means been completely solved. Experimental work 
is now under way on small units which will both heat 
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(or cool) and humidify. In fact, such units are on 
the market, but on account of excessive cost and 
other disadvantages from a cotton-mill standpoint, are 
not yet acceptable. This field appears to offer great 
possibilities for the future. Another effort which will 
offer remuneration is a study by the mills themselves 
of the precise degree of humidity which will give best 
results for a certain product and a certain grade and 
staple of cotton. Adjustments are at present made 
principally by rule of thumb. 

The improvement in the control of the operating 
speed of the textile machinery is to be attributed 
largely to the work of the manufacturers of motor 
equipment. In the old days of mechanical trans- 
mission there was a rope race, a head shaft, and then 
a maze of countershafts, counterbelts, and machine 
belts. This has all been swept away. As far back 
as ten years ago individual motors had been applied 
to every textile machine. One of the last of these 
was the card, and the card room is still the one de- 
partment in which shafting is commonly used. 

There is an interesting history as to the applica- 
tion of individual motor drive to each of the textile 
machines, but it is sufficient to say that the difficul- 
ties have been surmounted and a satisfactory drive 
is now available for each. 

Motor drive has resulted in the elimination of belt 
slip, and of torsional whip in long shafts. This trans- 
lates itself into a more even speed at the machine. 
The regularity of all machines permits an increased 
average speed throughout, resulting in an increased 
production. “In changing over old mills from mechani- 
cal to electrical drive, increases have ranged from 2 
to 12 per cent, depending on the inefficiency previously 
existing. 

There is at present a strong tendency to build the 
motor into the machine as an integral part of it. This 
is entirely logical and may eventually result in all 
machinery’s being individually driven and in the 
motors’ being sold with the textile machinery. The 
problem of adjustable speed for spinning frames still 
waits for a solution after twenty years of effort. The 
frame speed should be increased as the bobbin fills 
up. At first thought it would seem simple to accom- 
plish this, but it has not been done successfully. Ex- 
periments are being carried on with a mechanical de- 
vice which shows some possibilities, and tests have 
shown a sufficient increase of production to make it 
commercially attractive if the device can be perfected. 

Artificial lighting has been increased greatly in in- 
tensity. It has been found that enhanced efficiency 
of operatives under better illumination makes it a 
good investment. Foot-candle illumination has in- 
creased from an average of three to an average of five. 
In some departments, particularly weaving and cloth 
room, 7 foot-candles are frequently used. 

The ordinary system of lighting has been standard- 
ized for several years on the use of 150- or 200-watt 
incandescent lamps on drop cords, with steel reflec- 

tors having the underside enameled. 
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Certain new-type units are being put on the market 
using the mercury-vapor light in combination with 
an incandescent filament and with a globe to permit 
the passage of ultra-violet rays. There is also the 
possibility of introducing some inert gas into the mer- 
cury-vapor tube to supply red rays so that colors 
under the light will be normal. 


LABOR 


Scientific method and technical study have now pro- 
vided the industry with excellent machinery, and with 
buildings and auxiliary services which afford satis- 
factory conditions for its efficient operation. It is 
only within the last few years that the same methods 
have been directed toward improvements in the human 
element in mill operation. 

Other industries have pointed the way, but the 
textile has lagged behind on the plea that scientific 
management could not produce for it the results ob- 
tained elsewhere. Some mills, however, have had 
the energy and courage to pioneer in this field, and 
the results have been most encouraging. One plant, 
after instituting a thorough study and reallocation 
of the tasks of its operatives, was able to reduce the 
number on the payroll by 35 per cent, while those 
remaining increased their earnings by 25 per cent. 
In one department, the average hourly earnings in- 
creased from 26 cents to 34 cents. 

Textile has been known as a low-wage industry. 
It has also suffered, particularly in the South, from a 
high labor turnover and from a considerable amount 
of voluntary absenteeism. The latter condition has 
necessitated a large force of spare hands, whose pres- 
ence has increased the overhead cost of village operation. 

The labor problem is being studied from two angles. 
One group approaches the problem primarily by way 
of the machine, and the other purely by way of the 
human element. The first group makes a compre- 
hensive study of machine settings, including twists and 
drafts, and compares these with data carefully ac- 
cumulated at other successful plants. Corrections are 
then made where necessary. All subsidiary services 
are studied so that production may take full advantage 
of the best conditions of speeds, humidity, light, and 
so on. Beginning with the opener room, all processes 
are restudied and set so that the final process, say, 
weaving, may have the benefit of the best possible 
yarn. There is also set up a schedule of machine 
inspections which is designed to locate and eliminate 
sources of breakdown before the stoppage occurs. 

Having effected these various improvements the 
tasks of the operatives are extended. A man who has 
been operating forty machines may be given sixty. 
The improvements are explained to the employees, 
and they are supposed to receive an equivalent in- 
crease in pay for extra work done. These matters 
are most important in securing their willing coopera- 
tion on the basis of a square deal for both men and 
management. Incidental to this is the use of the 
multiple system, which merely delegates easy tasks 





344 MECHANICAL ENGINEERING 


requiring no great skill or intelligence to low-paid 
helpers, thus relieving the skilled workers and per- 
mitting them to tend more machines. 

The second group leaves the matters of machinery 
and its settings to the management and focuses its 
attention on labor alone. An exhaustive time study 
is made of the operations involved in each process, 
and a standard of performance is set up as a yardstick 
to measure acceptable or average work. With these 
standards as a basis, rates are set up and bonuses are 
provided for those who exceed them. Inherent in 
this plan is the minimum wage at the standard rate 
for those who cannot even reach the easy requirements. 
It devolves on the management to replace those who 
cannot in time attain the standard. Most bonuses 
are based on production, so that pick counters, hank 
clocks, and other measuring devices are required. The 
supervising forces are drawn into the plan by bonuses 
based on the combined production of the direct labor 
under their supervision. 

This wage-incentive plan has had a marked effect 
in increasing the interest of the operatives in keeping 
their machines tuned up and in production as con- 
stantly as possible. Even card rooms have shown a 
large increase in output after the installation of a 
bonus system. The superintendent and the fore- 
men are prompted to become teachers of the help, 
interested to improve their efficiency. 

The next great change in the industry will probably 
have to do with this human element rather than with 
equipment or buildings. We have noted many fac- 
tors which are reducing the number of operatives re- 
quired in a plant of given size. This reduction per- 
mits more study and effort to be expended on those 
remaining. The better living and working conditions 
afforded by progressive mills cannot but eventually 
have an effect in reducing labor turnover. It be- 
comes profitable to train workers if their services can 
be retained. 

These studies in ‘“‘humanics” will undoubtedly in- 
clude a more scientific and careful selection of those 
employed, a systematic program of training them not 
only for their particular tasks but for advancement, 
and also various forms of incentives—particularly 
wage incentives, of course—to increase their interest 
and effort. 

A factor which may accelerate this trend is the 
gradually increasing number of men in executive and 
managerial positions who have had engineering train- 
ing and who are basically in sympathy with the scien- 
tific method. Such management will appreciate the 
advantage not only of great, but also small, matters 
such as the use of a few young technical men to con- 
tinually check speeds, humidities, light intensities, 
and machine settings. 


RESEARCH 


The textile industry has not utilized research to 
the same degree as have, for instance, the electrical 
or chemical industries. While some of the larger units 
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in the textile field have well-equipped testing labora- 
tories, where some practical research is done, there 
has been no organized cooperative research by the 
industry. It may be that any extensive research 
effort will have to wait for years, but interest is being 
awakened and opinion directed toward such a pro- 
gram. It is to be hoped that some practical plan can 
be found to utilize the facilities of those of our tech- 
nical colleges which have courses in textile engineering. 
They have libraries, laboratories, mills, and shops 
valued at many million dollars, and it is only from 
them that a future supply of trained research workers 
may be obtained. The industry could contribute much 
to the colleges, but under proper auspices the colleges 
could make equal contributions to industry. 


SUMMARY 


Consolidating our trend curves and studying them, 
we find an industry rapidly becoming more technical 
and scientific, but with plenty of room left for improve- 
ment. We find living and working conditions of op- 
eratives revolutionized in the last ten years. With 
these improvements we are gradually getting a better 
class of people in the industry. Their wants are in- 
creasing, and therefore they need and will receive 
more compensation. On the other hand, the industry 
is beginning to demand that they remain in one place, 
learn to do their work properly, and work regularly 
and with reasonable efficiency. This represents the 
next great field for improvement in the industry. 

One of the economic trends of the cotton textile 
industry has been its rapid centralization in the South. 
This general fact is very well known, but it is rather 
surprising to note that of the active spindle-hours 
worked for October, 1930, almost 75 per cent were 
in the cotton-growing states. Unquestionably the 
plants finishing cloth, whether they be dye plants, 
bleacheries, or printing establishments, will eventually 
follow this geographical movement. 

The industry is a disjointed one. One organiza- 
tion produces cloth from cotton, another processes it, 
another sells it, and there may be one or two other 
middlemen between the sales organizetion and the 
ultimate consumer. There must be a process of inte- 
gration or else the bitter conflicts between buyer and 
seller within the industry will limit its economic suc- 
cess. 

Even more difficult to cure are the wild fluctuations 
in the price of the raw material, cotton, which has 
run from ten cents a pound to forty cents and back 
again in a few years, with further erratic ups and 
downs during each year. The disjointed and highly 
laminated structure of the industry intensifies these 
price vibrations and results in a chaotic condition in 
the New York goods market. 

Perhaps men have not sufficiently advanced to take 
such an economic condition and, by cooperative effort, 
solve it, but at least it stands—along with the other 
problems—as a challenge to industrial leaders with 
scientific minds. 
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New Hybrid Poplars for Pulpwood 


Impending Shortage of Pulpwood for Paper Making—Developments of New Hybrids That 
Grow Over Ten Times as Fast as the Trees Now Used for Pulpwood, and 


OST of us take the enormous quantities of books, 
lL magazines, and newspapers for granted. It has 


been said that: 





There never was paper enough in the world until it was made 
f wood. But little more than 30 years ago an English authority 
hailed the development of the use of wood as supplying an “‘in- 
of useful fiber for paper making. Today 
we know that our resources are being drawn upon too heavily, 
ind that without better forest protection and more care for 
reproduction the pinch of scarcity of paper-making materials 
will again be felt.? 


’ 


exhaustible source’ 


White paper used for printing purposes consists nor- 
mally of 75 per cent wood pulp, 15 per cent clay or 
other filler, 7 per cent moisture, and 3 per cent of alum 
and rosin sizing. The foregoing may be taken as 
typical of most papers used for printing, excepting for 
\ewspaper, which contains less sizing and clay and more, 
but lower-grade, wood pulp. For printing papers we 

Professor of Chemical Engineering, Columbia University. 

* Kellogg, R. S., ‘‘Pulpwood and Wood Pulp in North America,” 

McGraw-Hill, 1923, p. 15. 
_ Abridgment of paper presented at the Second Conference of the 
lechnical Experts in the Printing Industry, Washington, D. C., 
March 16 and 17, 1931, under the auspices of the Printing Industries 
Division of the A.S.M.E., the Government Printing Office, and the 
United Typothetae of America. 
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That Promise Farmers an Added and Highly Profitable Crop 


By RALPH H. McKEE,' NEW YORK, N. Y. 


use primarily ground-wood pulp and soda pulp, and in 
addition, in order to increase the strength of the paper, 
some sulphite pulp. For example, in newspaper the 
fiber is generally about 80 per cent of ground-wood pulp 
and 20 per cent of sulphite pulp. In a book paper such 
as is used in magazines the fiber consists generally of 
about 70 per cent of soda pulp and 30 per cent of sul- 
phite pulp. 

Ground-wood pulp is made by taking a short log, say, 
2 feet in length, of a wood with but little color, say, 
spruce or poplar, and pressing it against a wet, rapidly 
revolving grindstone. The logis pressed side on against 
this grindstone so that the fibers are broken as little as 
possible in the disintegrating process. For sulphite 
pulp similar wood is cut into chips and the chips cooked 
with an acid solution consisting of a solution of lime 
in sulphurous acid. The chemicals dissolve the non- 
fibrous portion of the wood, leaving the cellulose fibers 
to be screened out, washed, and bleached before they 
are ready to use. In soda pulp, poplar or similar wood 
is cooked in an alkaline solution, such as a 10 per cent 
solution of caustic soda, with the result that the alkali 
dissolves out the non-fibrous material, leaving a pulp 
which after bleaching gives a product fit for the mak- 
ing of paper. 
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That this type may give the clearest impression the 
printer needs to use a soft-surfaced, opaque paper, and 
for the better grade of publication, permanence and 
strength are also desired. Accordingly the best print- 
ing papers are made largely from soda pulp with just 
sufficient sulphite pulp added to give the needed 
strength. Translucence can be overcome by the addi- 
tion of a filler such as clay, but this helps little in giving 
clearness to the typed impression. 


PRESENT PULPWOOD REQUIREMENTS 


It is not commonly appreciated how rapidly the sup- 
ply of pulpwood is decreasing. There are 16 daily 
newspapers in New York City which, on an average, 
use the wood from 75 acres of forest land each day. 
This means that for 
pulp purposes more 
than 7000 acres of 


forest land will be 
cleared for each 
week’s publication Be 
exclusive of Sun- 
day. Asingle issue + * 
of the Sunday New ’ , 
York Times or the f 
Sunday New York A 
American clears 400 5 
acres of forest land. 
Accordingly, if to a 
these daily papers i ' 
there be added that ‘ 
required for the 
Sunday papers, we 2 | 
shall closely ap- 
proach a figure of 
10,000 acres of ' 
(In 3-in. pots and about three months old. 

pulpwood land 
cleared of timber 
for each week’s newspaper printing in New York City 
alone. It will be 60 years before this land is again 
ready to be cut for pulpwood. 

In this country in the several paper-making sections 
we are cutting pulpwood from four to six times as fast 
as we are growing it. Indeed the supply is already so 
short that more than 50 per cent of the paper used in 
the United States is made from foreign-grown pulp- 
wood. Most of this imported paper, pulp, or pulp- 
wood comes from Canada; but in addition we do get 
very considerable amounts from Sweden, Norway, 
Russia, Finland, and other European countries. 


SUBSTITUTES FOR Woop PuLp 


This situation is naturally reflected in the price of 
paper and of pulpwood. Manufacturing costs for 
paper have been considerably reduced in the last two 
decades; but the price of the raw material, that is, 
pulpwood, has, on the other hand, continually risen. 
Pulpwood which in 1903 was worth $5 a cord, delivered 
to the American paper mill, in 1916 cost between $10 
and $11 a cord, and today averages approximately $25 a 
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cord when all costs to the mill are included. It may be 
expected to rise about $1 per cord per year until it 
reaches a price at which it will become possible to use 
agricultural-crop by-products such as cornstalks, wheat 
straw, flax straw, cotton stalks, and the like. I have 
attempted to make some calculations to see when it 
will become profitable to use these materials in the pres- 
ent known methods of making paper pulp. In my 
judgment it will not be profitable to use such natural 
by-product farm crops as cornstalks, etc., until pulp- 
wood is approximately $40 a cord delivered at the pulp 
mill. With this rise in price of pulpwood will, of course, 
come a corresponding rise in the price of paper. An 
increase from $25 to $40 a cord in the price of pulpwood 
will raise the price of paper more than twice this differ- 
ential. In other 
words, when pulp- 
wood is $40 a cord 
we may expect 
paper to cost be- 
tween $30 and $45 
a ton more than it 
does at present. 
Today I want to 
discuss with you 
one attempt which 
gives perhaps the 
most promise of 
meeting this short- 
age of paper, and, 
moreover, it is im- 
ie portant in that it 
22 | . aie meets a need of the 
4 farmers of our 
country for another 
kind of agricultural 
crop which will not 
compete with the 
food crops they are now, unfortunately, overproducing. 


ForRESTRY RESEARCH 


Among the wood-using industries the paper-pulp 
industry has made by far the most progress in industrial 
research—more in fact than all the other wood-using 
and lumber industries combined. 

The expenditures made on forest research do not ex- 
ceed $3,000,000 a year. Of this over $1,500,000 is spent 
by the United States Government, perhaps $250,000 by 
the several states, about $100,000 in endowed institu- 
tions, and perhaps $1,000,000 by the wood-using in- 
dustries. Of this $1,000,000 about half is spent by the 
paper industry. On the other hand, there is more than 
$25,000,000 annually paid for the protection and ad- 
ministration of forest lands and in reforestation, most 
of it by public agencies such as the United States 
Government. 

Two-thirds of the States are using more wood than 
they grow and are on the road to forest bankruptcy. 
The idea of trees as a crop must be adopted and ex- 
tended if wood starvation is to be kept at bay. The 
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United States, China, Australia, and the southern 
part of Africa are already importers of wood. Each 
of these countries is producing a part—but only a 
part—of the wood it needs. Since most trees must 
grow for 40 to 60 years before they are of much use, a 
very bad time is ahead, beginning about 1940 or 1945, 
unless something is done to change the situation. 

It is common knowledge that agricultural crops, such 
as wheat, oats, rice, corn, 
etc., have been improved 
by hybridization and se- 
lective breeding. Among 
tree crops hybridization 
has yielded conspicuous 
results in certain fruit and 
nut trees and in a few 
ornamental varieties. It 
is but logical to expect 
similar improvement in 
forest trees suitable for 
pulpwood and lumber if 
we apply the methods of 
hybridization. 

Hybrids grow faster and 
are freer from disease than 
their parents. Perhaps I 
should indicate the rate of 
growth of the woods at 
present used for the manu- 
facture of pulp. Trees 
are ordinarily measured at 
breast height. A spruce 
which has an 8-in. di- 
ameter at this height is 
approximately 90 years 
old. A white pine of this 
size is approximately 70 
years old, and the ordinary 
aspen or poplar, such as 
is used for paper making, 
is 45 to 55 years old. 
Other trees used for pulp 
have approximately this 
same rate of growth. 

On studying the ques- 
tion of obtaining faster- 
growing pulpwood trees by hybridization it appeared 
that poplars gave the greatest promise. Moreover, 
there were five hybrid poplars in existence, so that we 
knew that crosses could be made. 

These five known hybrid poplars are the Lombardy, 
P. (populus) regenerata, P. Eugenei, P. robusta, and P. 
generosa. You are most familiar with the Lombardy 
poplar, which was an accidental hybrid about 400 years 
ago in the north of Italy. It does not in this climate 
grow to be of any considerable size. It is particularly 
subject to a wood-rotting disease which brings about its 
death ordinarily at an age of around 20 years. It is a 
fast-growing tree and is particularly desirable for orna- 

mental purposes because of its upright manner of grow- 
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ing. The P. robusta is an erect type of tree with most 
of the wood in the trunk, and if it grew fast enough 
would be a good pulpwood type of tree. In this country 
we also have considerable numbers of the Carolina 
poplar (P. Eugenei). It is a handsome, rather fast- 
growing tree with small branches and grows tall. P. 
regenerata is a much more branched tree and not so erect 
as P. robusta. When grown to a large tree the P. 
generosa is a much- 
7 branched and undesirable 
type of poplar so far as 
commercial use is con- 
cerned. Branches are use- 
less when it comes to the 
manufacture of pulpwood. 
In general, other pure 
species of poplars do not 
meet the ideal form, that 
is, a tree with a large, tall, 
straight bole and few 
branches. 

We wanted trees which 
would grow rapidly, be 
free from diseases, have a 
large, tall, straight bole 
with few branches, and 
which could readily be 
propagated by cuttings. 
We desired, if possible, a 
tree having a fiber length 
increased over that of the 
ordinary poplar. I am 
glad to say that we have 
succeeded in getting a 
number of hybrids which 
meet all these require- 
ments. 


PRODUCTION OF HyBRID 
POPLARS 


Our first problem was to 
locate the different varie- 
ties of poplars in this 
country. The largest col- 
lection was found at High- 
land Park in Rochester, 
the second largest at New York Botanical Garden. 
Other locations which furnished particular trees were 
the Arnold Arboretum in Boston and certain Long 
Island nurseries. 

Before the flowers on the female trees opened, paper 
sacks were tied over the clusters to prevent normal 
pollination. Later, when they opened, pollen was ob- 
tained from the flowers of the selected male tree and 
dusted over them, after which they were immediately re- 
covered with the sacks. 

Six weeks later when the seeds had ripened they were 
removed, taken to the laboratory, where the cotton 
was carefully picked off, and the seeds planted in damp 
sand. Poplar seeds need a mineral soil in order to ger- 
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minate. In rich soils they do not germinate, or if they 
do the small plants soon die. When the seeds had 
germinated and the little trees had reached a height of 
about 2 in., the latter were transferred to larger crocks 
and separated somewhat from each other. 

When the seedlings were 3 to 4 in. high, each one was 
put into a separate pot, and by the end of the growing 
season, about the middle of September, they were 5 to 
8 in. in height. They were kept out of doors in cold 
frames through the winter, and the next spring in the 
field nursery. By September hundreds of these had 
reached a height of over 5 ft., many 6 ft., and a few 7 ft. 

A large number of the hybrids were of course no more 
vigorous than the parents, but fortunately many grew 
with greater vigor than either parent. 

In their second year rather more than 100 of the best- 
growing hybrids were reserved and the remainder, 
nearly 15,000, discarded. Each of these better seed- 
lings was propagated by cutting it up into pieces 10 or 
12 in. long, which were stored for the winter. In the 
spring they were planted in the field nursery, and by the 
next September each piece had become a tree about 6 
ft. tall. The poorer strains were again discarded and 
the better propagated further. 

The studies disclosed that the speed of growth—that 
is, the weight of wood produced—of the new hybrids is 
from ten to fourteen times as much per year as the wild 
poplars growing under similar conditions. 

It must not be considered that there is a single hy- 
brid poplar which will be most useful everywhere. The 
few desirable trees, selected from the thousands grown, 
were propagated as I have described. Again the best 
for our purposes were chosen and the remainder dis- 
carded, until we have now about 25 “‘type”’ trees, which 
represent some 15 or 20 of the original crosses. It is 
expected that this number will ultimately be reduced 
to 6 or 8. 

We find that some of the new hybrids grow best in 
the North, say, in the climate of Maine; some best fur- 
ther south; some grow well on the comparatively dry 
hilltops, while the most desirable ones require more 
moisture. 

When the hybrids are made by crossing parents which 
are of quite different character, that is, not at all 
closely related, they are likely to be far different in their 
character from either of the parents. For example, 
the resulting hybrid may be much larger and have more 
rapid growth than either parent, or it may be a dwarf 
or have some freak characteristic which we should not 
expect, judging from its parents. In the present work 
it is just these last types which are of most value. We 
want a freak which is exceptionally rapid in growth, 
which has unusually long cellulose fibers, and a desired 
habit of growth, that is, form of tree, as well as reason- 
able freedom from disease. It was such freak individu- 
als picked from the 15,000 hybrid seedlings which have 
been of most value in this work. 


METHOD OF PLANTING AND CUTTING 


During the fall or early spring the selected land is 
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burned over to remove weeds, weed trees, and other 
undesirable vegetation. As soon as the frost is out of 
the ground the cuttings can be set out. The men work 
in pairs. One goes ahead with a dibble with which he 
makes a hole in the ground every 6 ft. The other 
follows with a bundle of cuttings, places one in each hole, 
and presses the soil about the cutting with his foot. 

Apparently it is not worth while to plow the land pre- 
viously or to use fertilizers. 

At the end of eight or ten years, depending upon the 
growth, that is, the weather to which they have been 
subjected, three-fourths of the trees are cut, leaving the 
remaining trees approximately 12 ft. apart in each di- 
rection. These trees continue to grow for another 8 
of 10 years, when they will be cut for lumber or pulp- 
wood. The trees cut at the end of the first 8 or 10 
years will be amply large for pulpwood, and their re- 
moval will mean a real profit to the grower. We expect 
the trees to yield approximately an inch in diameter for 
each year they have grown, equivalent to a yield of 80 
cords per acre in 12 years. When one compares this 
with natural reforestation, which yields 6 cords per 
acre in 60 years, the improvement is clearly seen. In 
other words, the new poplars grow fully ten to fourteen 
times as fast as the woods now used for pulpwood. The 
poplar plantations will bear such dense stands that 
it will be practicable to build permanent roads and 
camps, with the result that the cost of cutting per 
cord will be less than half the cost of cutting pulpwood 
from ordinary forest lands. 

I should be afraid that our proposed plantations of 
hybrid poplars would suffer in our climate from lack 
of water if it had not previously been proved how ef- 
ficient the tree roots are in hunting water. Poplars 
are notoriously long rooted, and accordingly efficient 
finders of water. Hence it would seem as if we need not 
fear but that the supply of water in an ordinary year 
will be sufficient. 

It must be recognized, however, that in a mature 
tree the top leaves are in a desert and exposed to the 
hot sun and a drying wind. Moreover, they are 
farthest removed from the base of water supply. Ex- 
amination of leaves and stems on the tops of trees 
shows that they are often different from those lower 
down in that they have thicker skins, smaller cells, 
and smaller breathing pores. All these tend to de- 
crease the evaporation of water from the surface of 
the leaves. Perhaps one reason why the tree does not 
keep on growing but reaches maturity is because of 
the difficulty of getting an adequate supply of water 
from the roots up to the top of a large, mature tree. 

PROTECTION BY PATENT 

The cost of investigating the hybridization of poplars 
has been extremely high, not only in actual money spent 
but in time and effort over a long period of years. It 
is desirable to know, therefore, what protection one may 
expect from “ pirating”’ in the future. 


New plants and trees can now be patented in the 
United States. Last year Congress passed a law, and 
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passed it unanimously, which gives the man who pro- 
duces new hybrid plants the same encouragement and 
protection that the inventor of new processes and ap- 
paratus has received for more than a century. It is 
the world’s first plant patent law. 


ADVANTAGES AND HANDICAPS OF HyBrRID POPLARS 


Some additional advantages in growing the new Mc- 
Kee hybrid poplars as an agricultural crop are: 

The cost of planting is considerably reduced, as it is 
only necessary to push a sharpened instrument into 
the ground, insert the cutting, and compact the ground 
about the cutting by pressure of one’s foot. 

The principal requirements for the growth of poplars 
seem to be water and 
sunshine; so cut-over 
hillsides are just as 
satisfactory for grow- 
ing hybrid poplars as 
high-priced bottom 
farm land. 

Due to the density 
of the growth per acre, 
careful forestry super- 
vision can be inexpen- 
sively given. 

Wood is much more 
compact than farm 
forage crops. This is 
an advantage in han- 
dling, storage, and pro- 
tection from decay, as 
well as in pulp-mill 
operations. 

Timber has a diversified market both as lumber of 
various sorts and as pulpwood. 

The trees can be left growing until wanted. Instead 
of spoiling like a forage crop they increase in size. 
It is not necessary to market the wood in a year when 
the price is low. 

Forest plantations protect the country from floods, 
from erosion of arable land, and tend to increase the 
ruinfall and preserve a more even climate. 

All calculations indicate that there are more dollars 
ot profit per acre-year in growing wood than in growing 
wheat or other common farm crops. 

Some handicaps not previously mentioned are: 

Plantations of solid stands are more liable to fire, 
because if one tree is in a condition to burn readily, all 
the trees are equally so. This risk, however, is less 
than in the case of conifers, such as spruce, fir, and 
the like. 

The growth of solid stands of trees increases the sus- 
ceptibility to insect and fungus pests, for if one tree is 
susceptible then the others are of the same variety and 
in the same condition, and accordingly are equally 
susceptible. 

The growth of broad-leaved trees such as poplars re- 
quires a large amount of water to take care of the evapo- 
ration. Ordinary farm crops require from 200 to 400 
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lb. of water for each pound of plant produced. As yet 
we have not made tests to determine the amount of 
water required per pound of poplar tree, but expect it 
to be of the same order, say, 300 lb. of water for each 
pound of plant, or about twice that for each pound of 
pulpwood produced. This means that the new hybrid 
poplars will grow well in the growing months of May to 





SHOWING WIDTH OF ANNULAR RINGS OF A HyBrRID PoPLaR 


(The best of the new poplars are expected to show rings of still greater 
width.) 

August, inclusive, only if during that period we have a 

rainfall of more than 3 in. each month. It will not do 

to have this rainfall bunched into a single month. It 

must be distributed over the season if we are to get 

maximum growth. 

At the start it is difficult to propagate the poplars 
rapidly, as this has to be done by use of cuttings instead 
of by seed. A poplar which has grown a single year 
‘an, the next spring, be cut up into about 8 cuttings and 
these planted. The following year we shall by the 
same process get 64 cuttings and the fourth year about 
500, the fifth year about 4000, and the sixth year some 
32,000. As it takes about twelve hundred cuttings to 
plant an acre, it is obvious that several years will be 
necessary to obtain sufficient cuttings to plant a com- 
mercial acreage, say, 1000 acres a year. Means of in- 
creasing the present rate of propagation are under in- 
vestigation, and there appear to be methods which will 
increase this perhaps five times. Thus in four years we 
could produce the same amount of nursery stock as in 
six years by the present method. 








The Stagger-Decalage Biplane 


An Adjustable-Wing Design of Plane That Lands Safely Without the Manipulation of 
Controls and, It is Stated, Will Not Nose Dive, Stall, or Spin 


By ALBERT A. MERRILL,' NEW YORK, N. Y. 


comprises two supporting sur- 

faces placed one above the other 
and one ahead of the other, one of 
the surfaces always having a greater 
angle of attack than the other. 
“Angle of attack” is defined as the 
angle between the chord of a surface 
and its air path, and in this article 
will be designated a. 

The particular combination the 
author has been working with has the top surface ahead 
of the bottom surface, the front surface always having 
the greater angle of attack. This combination has static 
pitch stability: that is, when balanced to fly at a certain 
angle a, if for any reason a@ is changed, a couple is pro- 
duced which tends to return the ship to the original 
angle. 

As far as the author knows, he was the first to test 
in flight a stagger-decalage biplane cellule with no 
stabilizer. He did this in the summer of 1914, first at 
Squantum, Mass., and then at Marblehead, Mass., 
and a report of this work was published in Aeronautics 
(New York), September, 1914. 

At the time of these first experiments Mr. J. C. Hun- 
saker was in charge of aeronautics at the Massachusetts 
Institute of Technology, and after the flights at Marble- 
head the author urged him to test this combination in 
the wind tunnel at M.IL.T. This he subsequently did, 
and his results were published in Engineering (London), 
January 7, 1916, under the title “Stable Biplane Ar- 
rangements.” 

In 1918 the author became a member of the faculty 
of the California Institute of Technology (then known as 
Throop College), and went on with the work in his leisure 
time. After building several planes which were flown by 
different pilots, one was arrived at which satisfied him 
aerodynamically and its possibilities were demonstrated 
in the spring of 1926 at Ross Field, Arcadia, Calif., 
before some of his fellow faculty members. Continu- 
ing this development the C.I.T. built a plane which was 
flown at the Mines Field Meet at Los Angeles in 1928, 
where it was successful in demonstrating its stable 
qualities in the air. 

Early in 1929 the author resigned from C.1.T. in 
order to devote his whole time and effort, in cooperation 
with an engineering organization brought together by 
Hannibal C. Ford, of the Ford Instrument Company, 


1 Merrill Aircraft Company. 
Presented at a meeting of the Metropolitan Section of the A.S.M.E., 
New York, February 25, 1931. 


ad a stagger-decalage biplane 
- 5 | 











350 


to the development of a successful commercial plane. 
The result of this association is the ship publicly dem- 
onstrated at the Glenn Curtiss Airport, Long Island, on 
February 11 of this year. 


CHANUTE’S EARLY PREDICTION 


In March, 1903, Octave Chanute told the author that 
the problem of flight would be solved soon either by 
the Wrights or by the Frenchmen who were working 
on it, but that he did not like the system of pitch control 
used by the Wrights. He said in effect: ‘‘Their design 
will always require too much skill and watchfulness on 
the part of the pilot for it ever to be a safe one for the 
average man.” This was Chanute’s opinion stated 
nine months before the flights at Kitty Hawk that made 
history. From that day onward the author constantly 
asked himself, ‘How can we reduce the amount of skill 
and coordination required in the pilot to fly and land 
safely?” 

Why is so much skill required in the fixed-wing stand- 
ard-type design? The author’s contention is that this 
skill is required because in this design the angle of attack 
a is changed by rotating the whole machine in pitch by 
means of the elevator. This rotation of a mass in a 
gravitational field stores up angular momentum, and 
this momentum carries the ship by the new angle a. 
Now this over control in pitch is a function of the psy- 
chology of the pilot, and that is why skill is required 
and why some persons can never learn to fly a standard 
design. 

Fig. 3 shows typical lift and drag curves for a surface. 
Point A, called the “burble point,” marks the maxi- 
mum lift. At B the lift is zero. Now these two points 
are danger points, B producing a nose dive and A pro- 
ducing a stall, with a possible tendency to spin. The 
normal range for flying lies between C and D, where C 
is the angle for maximum speed and D is the angle for 
maximum rate of climb. As long as the angle of attack 
a stays within the range CD there is no danger from 
flying, because in this range the plane can neither dive 
nor stall, and the air speed gives ample roll and yaw 
control. 

The mean of the performance of eighteen planes tested 
by the U.S. Navy Department is shown in Fig. 4. From 
this it can be seen that there is no reason why, in nor- 
mal flying, a should approach anywhere near A or B, 
yet it does frequently. Why? Because of the psy- 
chology of the pilot which causes him to over control 
in pitch (unconsciously, of course), the angular momen- 
tum in consequence of this forcing a up or down to 
either A or B. 
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STAGGER-DECALAGE CONSTRUCTION PREVENTS OVER 
CoNnTROL oF PitcH 

The stagger-decalage biplane combination being used 
in the latest plane of this type has 45 per cent positive 
stagger and 4 deg. positive decalage (Fig. 5), and this 
biplane cellule alone considered as a single rigid support- 
ing surface with no stabilizer, has excellent static pitch 
stability. If now this rigid biplane cellule is mounted 
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standard type of plane it is necessary to level out at 
just the right moment before ground contact, but with 
the design in question, leveling out is unnecessary. In 
that plane when the pilot desires to land but is still 
high in the air, the wings are rotated to their maximum 
setting relative to the fuselage, which gives them an 
angle of attack of 14 deg. and the plane is then simply 
steered to the ground. At an angle of attack of 14 





Fig. 1 


Tue STaGGer-DecaLaGe BipLaNeE—LANDING WitH Pivot’s Hanps Orr Controts, Wita Tari Up anp ELEvaATor FLOATING. 


Wincs aT Maximum SETTING PROPER FOR LANDING 


on a fuselage so that it can 
be rotated mechanically 
about the point O, then by 
so rotating it we can change 
and fix a without creating 
any angular momentum 
since the fore-and-aft axis 
of the fuselage always 
travels practically parallel 
to the air path regardless 
of the change in a. If also 
we set material limits to 
said rotation we can then 
hold @ to any desired angle 
within the limits CD; and 
since this motion is an internal one, an instrument 
can always tell us what this setting means in terms 
of angle of attack (relative to the air path) whatever 
the visibility may be, and this without any previous 
training on the part of the pilot. It is the author’s 
contention that this design prevents over control in pitch, 
which in his opinion is the cause of most accidents in 
the air, 

With the standard type of plane the proper coordina- 
tion of eye and muscles for a safe landing is one of the 
hardest things for the average man to learn, and failure 
to accomplish this makes it impossible for many persons 
to learn to fly safely. The author contends that this 
also is due to over control in pitch, either one way or 
the other, while approaching the ground. With the 








ANOTHER VIEW OF THE STAGGER-DECALAGE BIPLANE. 
Wines aT MaxImuM SETTING FOR LANDING 


deg. the lift-drag ratio of 
the whole plane is such 
that the path angle rela- 
tive to the ground is 8 
deg. Traveling along this 
path with the engine throt- 
tled down, the plane has 
of course a certain amount 
of kinetic energy. Upon 
contact with the ground, a 
portion of this energy rep- 
resented by MV,? (where 
V, is the velocity compo- 
nent downward) is com- 
pletely absorbed by a long- 
throw oleo landing carriage without shock to the fuse- 
lage. The contact is made of course with the tail wheel 
in the air. The downward movement of the center 
of gravity behind the front-wheel contact points causes 
a rotation of the whole ship about the wheel axles, and 
this sets the tail wheel on the ground and raises the 
angle of attack of the top surface to 27 deg., creating 
a high drag, which drag acts as a force holding the tail 
down. As soon as the tail wheel touches the ground 


the front-wheel brakes are put on hard and absorb the 
MV,’ (V, being the forward component of velocity), 
with no tendency to nose over owing to the rearward 
position of the center of gravity. 

Remember also that at 14 deg. angle of attack for 
the top surface the slope of the lift graph for the stagger- 
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decalage biplane is such that stalling or tail spin will 
not take place. See Fig. 6. Landing is merely a 
matter of steering and of putting on the brakes after 
cortact, no use of the elevator for leveling out is neces- 
sary. The problem of landing is not an aerodynamical 
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Fig. 5 Mounting or StaGGer-DEcALAGE BIPLANE CELLULE ON 
FusELAGE 








one at all but the problem of absorbing the kinetic en- 
ergy of one mass moving relatively to another mass. 
All that is necessary is a proper undercarriage designed 
to absorb M V,? and MV,? with the least shock and in 
the shortest time. In the author’s opinion the current 
belief that a very low air speed upon landing is necessary 
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for safety is a popular delusion. The minimum safe 
speed in the air must always be high enough to make 
it certain that the pilot and not the wind has control 
at all times. How safe would one be in a boat on a 
lee shore without steerage way? 

Another great advantage of the design described is the 
fact that the mechanical setting of the wings, requiring 
of course no skill, fixes the angle of attack and the 
r.p.m. of the motor determines the flight path, in conse- 
quence of which a pilot does not need any visible hori- 
zon to know that his plane is flying as it should fly. 
He has only to steer it and control it in roll. 

Since pitch control determines indirectly, through 
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(Biplane M-12. Gap/chord ratio, 1.1; decalage, + 4 deg.; stagger, + 45 per 
cent; speed, 40 m.ph. Tested at N. Y. U., Dec. 9, 1930.) 


speed, both yaw and roll control, and since the new de- 
sign has eliminated the need of training for pitch con- 
trol, the author feels that it constitutes a real advance 
in the art. 


Brittleness Measurement 


HE tension test today is accepted by engineers as 

furnishing satisfactory and fundamental indications 
of the quality of structural material. At times it is 
supplemented by the Brinell and Rockwell tests, and 
where shock-absorbing information is desired, impact 
tests on notched specimens are widely used. Tension 
tests are used to obtain elastic limit, proportional limit, 
yield point, ultimate strength, elongation, and reduction 
of area. Latterly there has been disagreement as to 
the interpretation of these tests. The value of the last 
two as a measure of ductility is being challenged. UJ- 
timate strength has been found to be only an approxi- 
mate measure of the cohesive strength of brittle ma- 
terials. When the yield point is raised even slightly 
to approach the ultimate strength, loss of toughness 
may be expected. In a normally tough material brit- 
tleness will immediately develop if ability to withstand 
tearing and resistance to shear are reduced even by a 
small amount.—R. L. Geruso in The Iron Age, Feb. 
26, 1931, p. 692. 
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The Cottonseed-Oil Industry 





Its History, Economics, Processes, and Problems 


By E. L. CARPENTER! ann LEO HOLDREDGE,? KNOXVILLE, TENN. 


T IS COMMON to think of 
cotton oil as a recently developed 
product; however, the vegetable- 

oil industry is almost as old as civili- 
zation. Something of the value of 
the oil extracted from the cotton- 
seed may be appreciated by the fact 
that it is rapidly replacing olive oil, 
whose praises have been sung from 
time immemorial. 

Tompkins, in his book ‘‘Cotton 
and Cotton Oil,” states that the 
first cotton-oil mill was built at 
Natchez, Miss., in 1834. However, L. N. Geldert, editor 
of Cotton Oil Press, who has been for many years as- 
sociated with the National Cottonseed Products As- 
sociation, and who is probably the best-informed man 
in the United States on the subject, states that, al- 
though it is not a matter of general knowledge, cot- 
tonseed oil was produced in this country as early as 
1790. 

In 1847 a Mr. Martin built and operated a cotton- 
seed-oil mill at New Orleans. After 1847 very little 
was done with cottonseed until the close of the Civil 
War. 

In 1869 Gen. E. P. Alexander built an oil mill at 
Columbia, 8. C. Other mills quickly followed, and 
by 1875 the business of crushing cottonseed was defi- 
nitely established. 

In 1875, from a total production of 1,687,000 tons 
of cottonseed, 84,000 tons were crushed, with a resul- 
tant oil yield of 25,275,000 lb., which had a total 
valuation of $1,590,000. The meal yield for the same 
year amounted to 30,000 tons and was valued at 
$940,000. 

Government reports indicate that up to the be- 
ginning of the present century the values of cotton- 
seed products were calculated on the basis of the oil 
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and meal yield only, no mention 
being made of any other product. 

In 1900, from a production of 
4,668,000 tons of seed, 2,479,000 
tons were crushed, the amounts and 
valuations of the products for this 
year being as follows: 

Oil, 699,975 lb., valued at $21,- 
390,000 

Meal, 884,000 tons, valued at 
$16,030,000 

Hulls, 1,169,000 tons, valued 
at $3,190,000 

Linters, 114,544 bales, valued at $1,800,000. 

In 1925, 6,051,000 tons of cottonseed were pro- 
duced and 4,605,227 tons were crushed. This crush 
produced 1,403,781,177 lb. of oil valued at $126,665,000; 
2,125,618 tons of meal valued at $79,173,000; 1,330,- 
764 tons of hulls valued at $13,749,000; and 857,- 
962 bales of linters valued at $21,268,000. 

The data for 1930 are as follows: Tons of seed pro- 
duced, 6,590,000; crushed, 5,015,714 tons; oil, 1,572,- 
321,675 lb. valued at $114,892,000; meal, 2,231,992 
tons valued at $82,296,000; hulls, 1,383,597 tons 
valued at $12,103,000; and linters, 1,038,170 bales 
valued at $20,149,000. 

It should be noted in this connection that these 
figures were compiled at the end of the crushing season 
and refer to the crop of the previous year. 

Figs. 1 to 5, inclusive, show the development of the 
cotton-oil industry from the year 1875 up to the pres- 
ent time. 


E. L. CARPENTER 


Economics 


In discussing the economic status of cotton-oil 
milling the authors will give as few figures as possible 
consistent with conveying a fair impression of this 
great industry. 

The cotton-oil mills of the United States represent 
an invested capital of around $200,000,000, and their 
products are valued at $250,000,000 annually. 

At the present time there are 551 active cotton-oil 
mills having a total of 2731 presses, or their equiva- 
lent, in the ten principal cotton-producing states 
of the country. 

If these presses were to operate at their generally 
accepted capacity of 15 tons per day, in a 300-day 
crushing season they would handle 12,389,500 tons of 
seed. 

According to the Bureau of Census figures for the 
three years 1927 to 1929, inclusive, the average annual 
crush was 4,700,253 tons. Had all mills operated at 
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full capacity, only 115 days, or 38 per cent of the actual 
time, would have been required. Quoting from the 
“Economic Survey” conducted by the National Cotton- 
seed Products Association, “here is an indicated over- 
capacity of 62 per cent.” 

Fig. 6 will give a better conception of the time re- 
quired to crush the average annual crop for the period 
from 1927 to 1929, inclusive. 

The data given above indicate a press capacity of 


TABLE 1 COTTON-OIL MILLS. 


AVERAGE OPERATING RESULTS PER TON FOR EACH OF 
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cost of production of cottonseed oil is greatly empha- 
sized by the fact that statistics collected by the National 
Cottonseed Products Association show in 1927-1928 an 
average profit for 272 mills in the ten principal cotton- 
growing states of 81 cents per ton of seed crushed. 

For 1928-1929, 285 mills showed an average net loss 
of 5 cents per ton, and in 1929-1930 the average net 
profit of 291 mills was 60 cents per ton. 

Table 1 shows cost distribution and other interest- 
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Pe Evga eek etsivecewwececdeese 1.20 0.61! 0.17 
SE EE A 18 29 28 
I nc cacegeee ace eene 6ie<'es ’ 109 165 124 
AVGTRSS HECHNNS HOT GMT... cc ccccccccccsecs : 6.1 5.7 4.4 
CS EEE ELE 217,035 241,363 221,982 
Average tonnage per press................... 1,991 1,463 1,790 
Cost of cottonseed (delivered at mill).......... $45.70 $44.56 $47.74 
EG 6 ds Kase 66 ecb ee en onion cee 4.96 4.82 4.94 
Fixed and general expense................... 3.87 §.21 5.13 
IIo ovens sccescccesteee ens 8.83 10.03 10.07 
EEE Re ere ne reer 1.03 0.94 1.12 
RS inte 0d 000 606 dgeedewe sie 55.56 55.53 58.93 
EE NIINIOR. 05. b ceecccccecscsoeens 54.03 52.20 55.46 
TP  cincneeeen whew sees es 1.53! 3.33! 3.47! 
i as Bice Ga sleeepeleneedurdwiee ieee 0.02 0.02 0.01 
I I aca: a ccs gcse ue Gav aw Aimer 1.55! 3.35! 3.48! 
I re ee ear a sal 19 29 

Presses represented. . Gand waka ahlentitea& se 113 166 

Average presses per mill pveanekietwes 6awe% a 6.0 §.7 

I rc ccavcceérecccccceuces 264,555 278,816 

Average tonnage per press a — wae 2,341 1,680 

Cost of cottonseed (delivered at mill).......... $34.71 $32.98 

SS ATELIER PET 4.44 4.59 

Fixed and general expense............ 3.24 4.53 

Oe GEIPERIIO GORE. 6 occ ccccccccccees : 7.68 9.12 

Ne onedesteeeeeees 0.98 0.95 

I ONE OG MOMOMONS, 6000 cccccceseses 43.37 43.05 

Total sales of products..............-- erates 44.85 42.83 

ee ls o owe i pare aera eek 1.48 0.221 

Pe Ga ooo e eee erwnee en eee vas 0.19 0.10 

Se ere 1.29 0.32! 

ER ere 686,235 765,777 630,204 
Cost of cottonseed (delivered at mill).......... $41.43 $40.71 $42.35 
SOE TEE SEI OE 4.74 4.76 4.90 
Fixed and general expense.............. 3.52 4.91 5.08 
Total conversion cost............. idetics &.26 9.67 9.98 
cc cceteteunewennteces 1.05 0.94 1.16 
EE IIIS nk cece cctdecences 50.74 51.32 53.49 
Rs nvccececstvcevnss wee 51.23 50.02 52.86 
I ane b cll gaabieeieeeaeee@nes 0.49 1.30! 0.63! 
hia ne sie © oe 6 ua ee Came eke eine 0.13 0.06 0.12 
ID Gre ash ed abe we we eacrew ey 0.36 1.36! 0.75! 





! Denotes loss. 


4500 tons per year per press. It is contended that 
this figure, while ideal, is impractical; hence for gen- 
eral purposes the annual capacity per press is usually 
considered as 3500 tons 

Taking this last figure as a basis, the annual per- 
centage utilization of press capacity for ten states is 
as follows: Alabama, 51.7; Arkansas, 54.8; Georgia, 
42.7; Louisiana, 53; Mississippi, 56.9; North Carolina, 
38.8; Oklahoma, 43.3; South Carolina, 40.9; Tennes- 
see, 69.5; and Texas, 48.8. 
Need for careful study of all items involved in the 


514,707 3,000,915 898,442 437,013 1,513,872 857,015 9,347,638 
$40.37 $40.04 $41.49 $40.12 $42.20 $40.63 $40.92 
4.80 4.21 4.62 4.67 4.48 4.45 4.50 
4.73 4.22 3.97 3.98 4.30 3.84 4.29 
9.53 8.43 8.59 8.65 8.7 8.29 8.79 
1.10 0.75 0.86 0.55 0.48 0.62 0.79 
51.00 49.22 50.94 49.32 51.46 49.54 50.50 
51.28 50.13 51.39 50.40 52.62 50.97 51.10 
0.28 0.91 0.45 1.08 1.16 1.43 0.60 
0.16 0.18 0.10 0.16 0.18 0.19 0.16 
0.12 0.73 0.35 0.92 0.98 1.24 0.44 


ing data for the periods of 1927-1928, 1928-1929, and 
1929-1930, respectively, as well as the averages of these 
data for the same period. 

“In Table 2 an attempt is made to show the dis- 
tribution of the total revenue received from cotton- 
seed and its products. This table was constructed by 
computing for each of the three years the total value 
of products, total conversion cost, total transportation 
cost, total mill profit, or loss, on the basis of the cor- 
responding average per ton results shown in cost re- 
ports.” This statement, as well as Table 2 itself, is 
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reproduced by courtesy of Mr. Earl Haynes, Executive 
Secretary of the National Cottonseed Products Associa- 
tion. Fig. 7 shows the distribution of total revenue from 
the sale of oil-mill products for the years 1927 to 1929, 
inclusive. 
PROCESSES 

The following discussion of the various processes 
in the cotton-oil mill is intended to be a general survey. 
An intensive study of any particular process is be- 
yond the scope of this paper. However, the industry 
does need a thorough investigation of the various proc- 
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Fig. 2. ANNUAL PropucTIoN oF CoTTon OIL 


esses in the oil mill, and it isone purpose of the authors’ 


3 to stimulate such investigations. 

4 Unloading the Seed. While unloading the seed is 
: not a manufacturing process, it is a material-handling 
4 problem worthy of notice. The seed are shipped in 


box ears. Efforts to unload the cars by the use of 
pneumatic conveyors have not been completely suc- 
= cessful. The seed are often packed so closely that 
d the suction is not strong enough to pick them up as 
they are received. Other mechanical devices have been 
tried, but none of them appear to be completely satis- 












fac 
ha 


‘tory. As a result many mills still unload seed by 
nd. 
Sampling. The setting up of definite standards of 


seed and buying the seed on analysis should become 


ste 


indard practice. Such standards have been devel- 


oped and satisfactory methods of testing are familiar to 


oil 


-mill chemists. 
But if these tests are to be of any value, the sample 
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chosen for analysis must be representative of the 


Ww 


hole lot. The sand and gravel present tend to settle 


to the bottom of the car in shipping. If a sample 
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is taken from the top of the car, or from the bottom, 
it will not be representative. 

Precleaning. Often the seed come to the oil mill 
with an excessive amount of sand, bolls, burrs, and 
various other sorts of trash. Unfortunately, the ginner 
seems to put all the trash back into the seed. While 
this practice is absolutely indefensible, it has been 
common in the past and is not entirely unknown today. 

This condition makes it highly desirable to do some 
cleaning before the seed are put in storage. The 
foreign matter is generally a starting point for heating 
of seed in the warehouse. If this foreign matter is 
removed before the seed are put in storage, the danger 
of their being damaged by heating in the seed house 
is greatly reduced. 

But if the seed are to be cleaned between unloading 
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and storage, either the time taken to unload a car 
must be lengthened or machines of large size used. 
Either of these alternatives is expensive. A better 
solution is for the oil mills to demand clean seed from 
the ginner. This will be better for both the ginner 
and the oil miller, and should become standard practice. 

Storing. The seed are generally received directly 
from the gin in the late autumn and early winter. 
This makes it necessary to store some of them for sev- 
eral months. 

Storage at some mills is in large concrete, brick, 
or tile silos. At other mills, sheet-metal sheds are 
used. Still others use wooden warehouses. All of 
these have some advantages 2nd some disadvantages. 

A good storage system must provide the following: 


1 Protection from the weather 

2 Provision for drying and cooling seed 
3 <A conveying system 

4 Adequate protection from fire, 


and for economic reasons this storage should be pro- 
vided at a reasonable cost. 

The only one of these factors which needs further 
discussion at this point is the provision for drying and 
cooling the seed. If the seed are wet they will heat. 
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This causes a very serious loss of quality in the oil 
and meal. 

The cooling of the seeds is done by blowing or draw- 
ing air through them. Air ducts are distributed over 
the floor of the storage house. The seeds are watched 
closely and, if they begin to heat, air is forced through 
them. Some of the mills are passing the air over 
calcium chloride to remove as much of the vapor as 
possible. This is quite desirable in damp weather, 
since the drying is as important as the cooling. Dry 
seed do not heat, but wet seed do. 

Conveying. Material handling is quite an item in 
the oil mill. The seed must be conveyed from storage 
to the mill. In the mill the seed must be moved from 
machine to machine. The average mill uses the screw 
conveyor for these movements. But the many acci- 
dents resulting in the loss of life, or of an arm or leg, 
suggest that a belt conveyor be employed in the interest 
of safety. 

Cleaning. The first process to which the seeds are 
subjected as they come from storage to the mill is 
cleaning. This cleaning is much more thorough than 
was possible when the seed were en route from car to 
storage. 

Since many mills do no precleaning whatever, and 
much foreign matter is present in the seed in any case, 
great care must be taken to have the seed as clean as 
possible before they go to the linter. All dirt and 
trash which adhere to the seed cause much damage to 
machines and products. 

Linters. The seed come to the oil mill with a con- 
siderable amount of short fiber on them. The machines 
used to remove these short fibers, as are the fibers 
themselves, are called linters. They are made similar 
to cotton gins, but are designed to remove most of the 
short fiber left in the original ginning process. Some- 
times the seed are run through two or three linting 
machines in series. When this is done, the fiber re- 
moved is known as first-cut, second-cut, and third- 
cut linters. The first-cut linters are nearly pure white 
and the fiber is of fair length. The third-cut is greatly 
flecked with particles of hulls and the fiber is very 
short. The number of cuts and the amount of lint 
removed depend upon the market price for the dif- 
ferent grades. 

Hullers. After leaving the linters the seed go to 
the hullers. These may be either of the cylindrical 
or disk type. The huller is essentially a machine 
which cuts each seed into two pieces by means of the 
shearing action between stationary and revolving 
blades. Good hulling demands that the seed be cut 
instead of crushed. This means that the knives must 
be kept sharp. The knives should also be adjusted 
so that the seed are cut in the center instead of one 
end’s being clipped off. 

Separator. After the seed are cut, the next process 
is to remove the hulls from the meats, as the kernels 
are called. In the first separation the material is 
divided into three parts. These are: first, the hulls 
from which the meats are removed; second, the meats 
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one other service to account for it— 


TABLE 2 DISTRIBUTION OF TOTAL VALUE OF COTTONSEED 
AND ITS PRODUCTS SHOWING COSTS, MARGINS, AND PROFITS 


FROM PRODUCERS TO CONSUMERS 





Totals -—Per ton—. Per cent 
Season of 1927-28 

Total tonnage crushed!.......... 4,654,017 din 
Value of manufactured products’. 255,505,533 $54.90 
Deduct: 

Transportation’... $ 8,656,472 Seite ueen 1.86 

Conversion cost?.. 46,865,951% , Pe ieee 

55,522, 42 3 11.93 sae 

Balance available for distribution 199,983,110 42.97 100 00 
Amount received by farmers‘... .. 167,218,831 35.93 83.61 
Seed merchants’ — a emew 28,994,526 6.23 14.50 
Mill net profit?.... pas Saee eos 3,769,753 0.81 1.89 


Season of 1928-29 


Total tonnage crushed!. 5,061,058 


Value of manufactured produc ts?.. $268,286,685 $53.01 
Deduct: 

Transportation?... $ 9,211,126 ; 1.82 

Conversion cost?.. 49,041,6525 ‘ See ssa 

58,252,778 11.51 ees 
Balance available for distribution. 210,033,907 41.50 100.00 
Amount received by farmers‘... 179,110,843 35.39 85.28 
Seed merchants’ gross spread... 31,176,117 6.16 14.84 
Mill net profit?........ 253,053 (loss) 0.05 0.12 
Season of 1929-30 

Total tonnage crushed! $5,015,714 


Value of manufactured products?. $231,023,787 $46.06 





Deduct 

Transport ation’... $11,385,671 2.27 

Conversion cost? 47 699 4408 ae oie 9.513 . 

59,085,111 11.78 aoe 

Balance available for distribution 171,938,676 34.28 100.00 
Amount received by farmers*..... 152,828,805 30.47 88.89 
Seed merchants’ gross spread$..... 16,100,442 3.21 9.36 
Mill net profit? 3,009,429 0.60 1.75 





! From report of the U. S. Bureau of Census 

? Based on costs and profits reports from over 300 mills. 

' Includes Federal income tax 

‘From report of U. S. Department of Agriculture 

' This represents that portion of the total value obtained from the sale 
of cottonseed products which is not specifically accounted for by the amounts 
received by the farmers, by the mills, by transportation, and by conversion 
cost, which includes Federal income tax. There remains, therefore, only 
the merchandising of seed from farmers 
to crusher 


without hulls; and third, those hulls which have meats 
adhering tothem. The last of these are sent to another 
machine called a beater. As its name implies, this 
machine beats the meats loose from the hulls. These 
hulls and meats then go to another separator, or are 
fed back to the first separator. 

In the separator the meats fall through a screen, but 
the hulls pass over it. As the hulls get to the lower 
edge of the screen they pass under a suction nozzle. 
The suction is adjusted so that the empty hulls are 
lifted off, but hulls from which the meats are not yet 
separated pass on to the beater. 

Crusher. In most American oil mills the meats go 
from the separator to the crusher. The crusher is a 
series of rolls through which the meats pass. Here 
the meats are rolled into very thin flakes in prepara- 
tion for the cooking process. It does not appear to 
be definitely known whether many oil cells are ac- 
tually ruptured or not. Neither does it appear to be 
known whether actual rupture of oil cells is needed 
in the crushing. 

Cooker. The cooking is done in a steam-heated 
kettle. The type generally used is the stack cooker, 
Which is a series of steam-jacketed kettles placed so 
that the meats pass from one section to another im- 
inediately below it. Four or five of the sections or 
kettles are used to each cooker. 

Stirring blades are used in the kettles to bring all 
the meats in contact with the heated surface and to 
prevent overheating those next to the walls and bottoms 
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of the kettles. 
operation. 

The semi-continuous process is commonly used in 
cooking. The meats from the lower section are re- 
moved, and then those in the one directly above are 
dropped into it through a valve in the bottom of the 
kettle. In the same way each section is filled from 
the one above it. An automatic valve is used to regu- 
late the flow into the upper section. The time re- 
quired for the meats to pass through the cooker varies 
from 35 to 90 min. 

In the common type of cooker no steam is in the 


Uniform heating is essential for best 
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THREE ~YEAR| WEIGHTED| PER CENT 
TOTAL AVERAGE | OF TOTAL 
‘ PER TON | REVENUE 
H 
a 
23°] AMOUNT RECEIVED |. $499, 158,479 33.88 66.1 
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° 
cs Uj sR088 Zw 76,271,085 5.18 10.1 
OS } tjpph 
5s |: TRANSPORTATION: ‘}——» 29, 253,269 1.99 3.9 
< 
T —_}> 141, 307, 961 9.59 18.7 
— FEDERAL TA 
' pees eseetpsenssseess +e 2, 299,082 0.16 0.3 
y_ MILL PROFITX 6, 526, 129 0.44 0.9 
$734, 816,005 $51.24 100.0 


Fic. 7 DistrRIBuTION oF ToTAL THREE-YEAR COMBINED VALUE OF 
CoTTONSEED Propucts SHOwING Costs, MARGINS, AND PROFITS 
From Propvucers To CONSUMERS—1927-1929 


Sources of Data: Three-year total of tonnage reported by Bureau of 

the Census, 14,730,789. Transportation and conversion cost, Federal 

taxes, and profits based on cost reports of over 300 mills. Seed merchants’ 

gross spread represents the difference between total revenue and total 

specific amounts shown above.—From an economic survey of the industry 
made by the National Cottonseed Products Association.) 


meats except that generated from the moisture. The 
pressure is atmospheric. In one type of cooker super- 
heated steam is admitted to the meats through small 
holes in the backs of hollow stirring blades. This 
steam is removed from the top of each section by an 
exhauster. 

Former. As the meats come from the cooker they 
are received by a machine called a former. Here a 
press cloth is laid in the bottom of the mold in which 
the cake is formed. An automatically measured quan- 
tity of meats is then evenly spread over the mold and 
the press cloth is folded over the top of the cake, after 
which the cake is slightly compressed. The cakes 
are then placed in the presses. 

Presses. The oil is extracted by pressing in hy- 
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draulic presses. The maximum pressure under the 
ram is about 4000 lb. per sq. in. The ratio of the 
size of cylinder to cake is such that the pressure on 
the cake is about 1500 lb. per sq. in. The presses 
are connected to the pressure pumps so that the pres- 
sure comes on slowly at first. This procedure seems 
to give better results, and the press cloths have a longer 
life. The presses are allowed to stand under the high 
pressure for a few minutes to allow the oil to drain. 

Ezpeller. A device called an expeller has been 
recently developed for the extraction of cotton oil 
without the use of the common press-room equip- 
ment. Owing to its high initial cost, and a feeling 
of uncertainty about it among mill managers, it has 
not been widely used. However, great claims are made 
for the device by the manufacturers. 

Cake Cracker and Grinder. The pressure of 1500 
Ib. per sq. in. on the cakes in the press makes them 
quite hard. This renders necessary the use of a ma- 
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chine known as a cake cracker to break the cake into 
pieces small enough to be fed to the meal grinder. 
The final operation is to grind the cracked cake into 
meal. 

Fig. 8 is a diagrammatic scheme of the flow of cotton- 
seed through a typical oil mill. 

While it is not the purpose of this paper to discuss 
the refining of cottonseed oil, some idea of the proc- 
ess may be obtained from Fig. 9. However, it must 
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not be inferred from this figure that the products shown 
represent all the commodities obtained from cotton- 
seed oil. 

Fig. 10 shows some of the principal products ob- 
tained from cottonseed. 


PROBLEMS 


The cotton-oil industry is facing a number of prob- 
lems on which research is needed. Some of these 
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have to do with determining the best and cheapest 
of two or more ways to produce desired results. In 
other cases the fundamental principles involved need 
to be established. 

In this discussion of the problems of the cotton-oil 
mills much might be said on management. Much 
might also be said on the uses of the products of the 
mills. Both of these are, in the opinion of the authors, 
fertile fields for investigation, but are outside the 
scope of this paper. 

Seed Grading. The grading of seed has been a 
major problem with the industry. The very narrow 
margin of profit on which the cotton-oil mill operates 
makes a very small amount of deterioration in the 
seed a serious matter. If all seed are bought at the 
same price, the poorer grades and the damaged seed 
sell for more than they are worth. As a result, the 
good seed do not command as high a price as they 
should. 

Under the extensive researches of Mr. G. S. Meloy 
of the United States Department of Agriculture, 
methods of grading seed have been developed. But 
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the problem still remains to get this grading plan 
adopted by all the cottonseed industry. The great 
majority of crushers are anxious to have this standard 
universally adopted. 

Materials Handling. The materials-handling prob- 
lem begins as the car of seed is received at the mill. 
The cars need to be unloaded quickly to save demurrage 
charges. But the unloading should also be done at 
a reasonable cost. 

The conveying of seed from car to storage and from 
storage to mills needs study. The screw conveyor 
is extensively used, but in 


these places it is a hazard —— 


WADDING 
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the meats contain as they enter and leave the cooker? 
What effect does the temperature of cooking have 
upon the yield and quality of oil and meal? Would 
steam-heated presses produce better results than the 
plain presses now used? If so, at what temperature 
should the steam be? Or are the present methods 
employed in crushing, cooking, and pressing all wrong? 
Other methods are available. When the “expeller’’ is 
used, what effect does it have on cost of production, 
and on quality and quantity of products? Or is it a 
fact that the mechanical method of oil extraction is 


tolife and limb. Its power 
demands are rather large 


PADS 
dcomrors 
COMFORTS 
STUFFING MATERIAL FOR )HORSE COLLARS 
MATTRESSES 


SS REE A EER EN 


for the work done. An 
unbiased study of the ma- 


ABSORBENT COTTON 
(LINTERS (MIXING WITH SHODDY 


UPHOLSTERY 


MIXING WITH WOOL IN HAT MAKING 


MIXING WITH LAMB'S WOOL FOR FLEECE-LINED UNDERWEAR 


terials-handling situation FELT 
would help the oil-mill su- 


} ILOW-GRADE YARNS SRO! 
perintendent to know what | 


| 








(CARPETS 
WRITING PAPER 
CELLULOSE 4 GUNCOT TON, NITROCELLULOSE 


{LAMP AND CANDLE WICKS 
)TWINE 


- sat s COATING FOR METALS 


VARNISHE s {arr IFICIAL LEATHER 
WATER PROOFING 


"QS Se ‘ > 7 CELLULOID 
was best, and he would not OR PYROCELLULOSE PYROXYLI —e. 
then need to merely follow FEED PLASTICS ARTIFICIAL SILK 

. . FERTILIZER PHOTOGRAPHIC FILMS 
custom or prejudice. eye, (POTASH 
: ‘ : CE TONE 
. PACKING 
Drying and Cooling of corron|(Urt®, \rousenoL> UTENSILS 

’ 00 Tha I > pad'c y 8 ~CAT TLE FEED 

Seed. The loss due toseed’s “Seeo MAN (STUFFING FOR HORSE COLLARS 
: : BASIS FOR EXPLOSIVES 
being damaged by heating FIBER Oe ULOSE - USED SAME AS UNDER LINTERS 
(PAPER STOCK — PRESSED PAPER PRODUCTS 

in storage amounts to many as atetes 
millions of dollars each year. PESTS, ne 

. . . . POULTRY 
Yet the principle involved (CAKE AND (FEED FOR ‘nr AND MULES 
— ah : | MEAL SWINE 
issimple. Thestatement is | SHEEP (cosmenics 

o 66 | BREAD BLEACHED OR 
frequently made that “dry [tour {CAKE oes on, 

z yO : HYDROGENATED {LARD SUBSTITUTES 
seed never heat. lhe cor- lL SYNTHETIC eee’ ~~? ~ogoaiaaaimen LARD 
“= ° = ‘“ MEATS PRIME SUMMER SALAD OIL 

ollary of this, that ‘‘ wet (KERNELS) YELLOW OIL WINTER OL OS TKING SARDINES 


seed always heat,” is also 

rr . REFINED 
true. The prevention of loss ol 
from heating of seed looks 
simple, but in the actual mill 
it is one of the most trouble- 


CRUDE OlLS putty 


WASHING POWDER 
ACIDULATED FOOTS 


WINTER-WHITE OIL 
TEARIN~- MARGARIN 
EMULSION FOR MEDICAL PURPOSES 
SUBSTITUTE FOR SWEET OIL 
EODORIZED OIL 


COLD-PRESSED ou 


SOAP 
OFF-GRADE SUMMER * 
YELLOW OIL MINER'S OIL 


HYDROGENATED OIL- SYNTHETIC STEARIN— SOAP 

GLYCERIN — NITROGLYCERIN 

ROOFING {COMPOSITION 
CANDLE PITCH [STEARIC ACID —~CANDLES TAR ROOFING 


FOOTS WASHING POWDER 
OR BLACK GREASE LINOLEUMS 
some problems that the ‘ Seco ' FAT ACIDS SOAP INSULATING MATERIALS 
. DISTILLED PITC 
superintendent must face. FAT ACIDS «On COTTON-OM PITCH Jorren noon tnae 
"vi COTTON RUBBER 
Drying of seed between car sone ARTIFICIAL ZOPHOL STERING 
; OLEIC ACID POWDER LEATHER Boocbsunne 
and storage requires much IFULLING WARE [PHONOGRAPHIC RECORDS 
costly equi 2 thich is ; 
7 os, © hich is Fic. 10 Various CoTronsEED Propucts AND THEIR USES 


expensive to operate. Ef- 
forts to dry and cool the 
seed in storage are not always successful. A thorough 
investigation of the various methods for preventing 
seed from damage in storage would help to solve one 
of the cotton-oil mill’s major problems. 

Power. The oil mill is a large user of power. Many 
engineers think that the amount of power used is 
larger than it should be. A study of the present 
machines operating under average and best condi- 
tions would enable the superintendent to know if he 
Was using too much power. 

Extraction of Oil. In the problem of extracting 
oil certain fundamental principles need to be deter- 
inined. What should occur in the crushing of the 
meats? How long and at what temperature should 
the meats be cooked? How much moisture should 


(Courtesy of National Cottonseed Products Association.) 


inferior to some processes of chemical extraction? 

The problems here mentioned are not the only ones 
that the cotton-oil industry faces, but they are some 
of the most important. An unbiased investigation 
of the problems of the cotton-oil mill would undoubtedly 
prove to be of inestimable value to one of the basic 
and major industries of the South. 
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Robert Fulton’s Patent Drawings 


VALUABLE set of Robert Fulton’s patent draw- 
A ings was recently discovered in London when the 

offices of The Engineer were being moved to a 
new location. These drawings have now come to this 
country as the gift of The Engineer to The American 
Society of Mechanical Engineers. In a letter announc- 
ing the discovery of the drawings and offering them to 
the A.S.M.E., Mr. Loughnan St. L. Pendred, editor of 
The Engineer, wrote as follows: 

“When we were moving offices a few months ago, a 
collection of old drawings was discovered among some 
forgotten papers. 

“T submitted the drawings to Mr. H. W. Dickinson, 
and at once heard from him that the collection was a 
wonderful and wholly unexpected find. The drawings 
are, in fact, copies of the original drawings made by 
Fulton for his Patent Specification, and the whole history 
of them with which you are probably familiar, is given 
in the enclosed memorandum which Mr. Dickinson has 
drawn up for me. They are also reproduced and dis- 
cussed in Mr. Dickinson’s life of Fulton. 

“Our Chairman—Sir Gerald Chadwyck-Healey—gave 
me permission to dispose of the drawings as I thought 
best, and after careful consideration, I have decided 
to present them to your society as a recognition of the 
many kindnesses received from its staff and members. 

“There was, you will recall, one collection of these 
drawings in the United States, but it was destroyed 
some years ago in a fire which consumed many State 
papers, and I believe I am right in saying that, if your 
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Society will accept this gift, it will be in possession of the 
only set in Fulton’s own country, and one of the three 
sets that are known to exist.” 

The memorandum by Mr. H. W. Dickinson, Honorary 
Secretary, The Newcomen Society for the Study of the 
History of Engineering and Technology, and author of 
“Robert Fulton: Engineer and Artist,’ referred to in 
Mr. Pendred’s letter, follows. 


MEMORANDUM ON THE DRAWINGS 


“The drawings herewith were found with other papers 
in the offices of The Engineer in the spring of this year 
when removing from 33 Norfolk Street to the new 
premises. How long they had been in the office o1 
where they came from is not recorded, but an explanation 
is suggested below. They bear no marks of identity 
except the name of the draughtsman ‘J. Kearney; 
the watermark is ‘J. Whatman 1794’ and ‘T. G. & Co 

“On examination they turn out to be the drawings © 
Robert Fulton’s United States Patent Specifications « 
1809, Feb. 11th, and 1810, Oct. 2nd, for his steamboai 
Furthermore these drawings are with little doubt thos: 
which Fulton entrusted in 1811 to Joseph C. Dye: 
(1780-1871), a compatriot favorably known in England 
as an inventor, for the purpose of pushing the steambo: 
in this country. 

“Mr. Dyer says:' ‘I undertook, in 1811, the task 





1 In a paper, ‘Notes on the Introduction of Steam Navigation 
read before the Manchester Literary and Philosophical Societ 
February 10, 1862, and printed in the Memoirs, 3rd. ser., 1865, ii, 2' 
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inducing some of the leading engineers and capitalists 
of London to engage in the introduction of steamboats, 
on Fulton’s plan, to run on the Thames and other waters 
in this country. Believing that they must soon be 
adopted and become of great importance to England, 
as they were so rapidly becoming in the United States, 
I had obtained from Mr. Fulton (through a mutual 
friend), a full description and drawings of his inventions 
and discoveries relating to steam navigation, with the 
result of his labours in America. But I found it im- 
possible to convince any of them that steamboats could 
be made to run with safety and profit in the English 
waters.’ The general reply was,‘We don’t doubt the 
success of steamboats in the large American rivers and 
inlets from the sea, but they will never answer in our 
(comparatively) small rivers and crowded harbours.’ 

“Dyer goes on to say that he was dissuaded by per- 
sonal friends and distinguished engineers from wasting 
his ‘time and money on so hopeless a task as that of 
introducing steam navigation into England.’ Mr. 
Peter Ewart, a well-known engineer and personal friend 
of Dyer who had been employed by Boulton & Watt on 
the erection of Soho Foundry, in 1814 borrowed the 
drawings ‘which were sent by him to Boulton & Watt 
and returned to me about six months after. I have 
reason to believe that eminent house was led thereby to 
make further and more exact enquiries concerning the 
progress of steam navigation in America, for they, as 
well as several other engineers, commenced building 
steamboats in 1815 and 1816.’ 

‘“Dyer’s paper was reproduced in The Engineer? 
with a woodeut of the Clermont, taken obviously from 
the frontispiece of the set of drawings, and the inference 
is clear that Dyer sent the drawings to the Editor (who, 
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by the fact that there is a hiatus in both sets, i.e., ‘ Draw- 
ing 12th,’ specification of 1809, and ‘Drawing 6th,’ 
specification of 1811, are missing. Furthermore in the 
Patent Office Library there is another copy of a specifi- 
cation with tracings of the drawings, and in these again 
the same hiatus occur; the latter documents appear to 
be those obtained from Mr. Dyer* by Mr. Bennett Wood- 
croft, F.R.S., when he was preparing his work on ‘The 
Origin and Progress of Steam Navigation,’ 1848. _Wood- 
croft subsequently became Clerk to the Commissioners 
of Patents, and the documents in question are in the 
Woodcroft collection that he left to the Library. 

“The present set of documents may be looked upon as 
authorized copies of the originals filed in the U. S. Patent 
Office, and this gives them a peculiar value because the 
originals are no longer known to be in existence; there 
is not much doubt that they perished in the disastrous 
fire that took place in the U. S. Patent Office in 1836 
which consumed so much of value for the industrial 
history of the United States.‘ 

“The Boulton and Watt, and the Patent Office copies 
of the Fulton specifications and drawings were critically 
examined and collated in 1912 by Mr. H. W. Dickinson 
in his “Robert Fulton: Engineer and Artist,” and ap- 
pear in full on pp. 289-325 as Appendix E to that 
work.”’ 


3 Woodcroft reproduces in his work much of the text of the specifi- 
cations together with drawings 8 and 9 as plates. 
‘Drawing 12th,”’ specification of 1809, is missing, but there is a 


“Drawing 13th’’ not mentioned in the text of the specification that 
does not appear to have any relevance to it. The other missing 
drawing is ‘Drawing 6th,” specification of 1811. This is stated in 
the text to show “the manner in which I now rig my boats.”’ It is 
conjectured that the unnumbered sketch serving as the frontispiece, 
entitled ‘‘View of the Steamboat Passing the Highlands,” is the 
missing drawing. 








by the way, was a friend of __ 

his) for the purpose of pr- (ii 
paring the illustration. The | 
woodcut appears in the | 
Memoirs, but slightly cut 
down so that it looks as if 
the Editor of The Engineer 
had lent it to the Editor of 
the Memoirs; such a prac- 
tice is followed today by the 
present Editor. 

“In the Boulton & Watt 
Collection at the Birming- 
ham Reference Library there 
are today copies of the 
drawings and also of the 
specifications; that these can 
only have been taken from 
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Atomic Power From the Engineering 
Standpoint 


Evidence That Matter and Energy Are Interconvertible—Possibilities of Conversion Through 
Synthesis of Heavier Elements From Hydrogen—Another Apparently Promising Line 
of Attack—Control of the Energy That Might Be Liberated by Synthesis 


By LEO G. HALL,! DOWNERS GROVE, ILL. 


INCE Einstein’s theory, which postulates the 
equivalence of mass and energy, was given such 
wide publicity a number of years ago, references 

to the possibility of obtaining our future power supply 
from the immense store of energy locked up in the form 
of matter have been recurring in the technical press 
from time to time. This comment has necessarily 
been of a very indefinite and unsatisfying nature since 
scientific knowledge, at least in so far as it involves 
the detailed mechanism of change of the one into the 
other, has been correspondingly meager, and still is 
so. Evidence bearing more or less directly on the 
matter has, however, been slowly accumulating from 
many quarters; and although the question as to the 
possibility of converting matter into useful energy by 
controllable means is still far from answer, material 
for a much more definite discussion of this possibility 
than has hitherto appeared in the technical press is 
available. The known fact that a gram of mass is 
equivalent to about twenty-five million kilowatt-hours 
in power units cannot fail to make such a discussion 
of interest to engineers. 


EQUIVALENCE OF MAss AND ENERGY 


Before considering atomic power, it may be well to 
give a brief outline of pertinent developments to date 
for the benefit of those who have not followed this 
field closely. 

We are probably all familiar with developments es- 
tablishing the fact that matter is built of structural 
units known as atoms, which are in turn very stable 
aggregations of still more elementary building blocks 
known as protons and electrons, the units of positive 
and negative electricity, respectively. Most of us are 
also probably familiar in a general way with Planck’s 
quantum theory involving the atomicity or discon- 





1 Mechanical Engineer. Mem. A.S.M.E. Mr. Hall was born in 
Ohio in 1890 and received his education at Racine College, Trinity 
College (Arts), and The University of Chicago (Science). He spent 
three years in the employ of Stone & Webster and subsidiaries on 
hydroelectric-power-plant construction in Washington, followed by 
three years of marine and special machinery drawing and design, 
first with the Seattle Construction and Dry Dock Company, and 
later independently. In 1915 he became field engineer on plant con- 


struction for the General Chemical Company, the first of a series of 
engagements on industrial plant developments for various manufac- 
turers. For the past few years, he has undertaken private practice 
in special equipment design and in engineering materials for difficult 
service, doing some research in the latter field. 
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tinuity of energy, or action. This theory, with its 
logical consequences, explains and predicts experience 
exactly in so many fields that its validity cannot be 
doubted. It has in fact entered engineering technology 
in connection with heat radiation and absorption in 
boilers. Einstein’s theory needs no comment here 
except to say that in 1901, about fifteen years before 
Einstein, on purely mathematical grounds, postulated 
the equivalence of mass and energy, Kaufman experi- 
mentally showed that electrons traveling at sufficiently 
high speed experience an increase in their mass de- 
pending upon the change in the kinetic energy of their 
motion. About the same time Nichols and Hull proved 
experimentally that energy in the form of radiation 
has inertia, the only criterion we have for defining 
mass. 

By 1915 accumulated astronomical evidence had 
fixed on the annihilation of matter in the sun as the 
only sufficient source of the terrific quantity of energy 
which that body has been radiating out into space 
for some billions of years. All other possibilities had 
been successively proved to be hopelessly inadequate. 
Some years later, Aston made some very accurate 
measurements of the mass and energy involved in 
radioactive disintegration, and obtained a very close 
quantitative confirmation of Einstein’s mass-energy 
relation, 

E = mc? 


in which E is the energy equivalent of mass in ergs, 
m is the corresponding mass in grams, and c is the 
speed of light in centimeters per second. The subse- 
quent discovery of cosmic rays, a form of radiation 
of exceedingly great frequency and penetrating power, 
which come to the earth uniformly from space in all 
directions, and their study by Millikan, have developed 
the strong probability that not only is matter being 
annihilated in the sun, but the more complex atoms 
are also being synthetized of elemental protons or hy- 
drogen nuclei in the depths of interstellar space. This 
view is rendered the more probable by the fact that 
the principal frequencies of this radiation are those 
that should be given off, according to the mathematics 
of quantum mechanics, in the synthesis of the most 
commonly occurring elements from hydrogen. The 
radiation represents the small loss of mass incidental 
to the transformation, amounting to something less 
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than one per cent of the original mass of the hydrogen. 

The diffraction of electrons by Davisson and Ger- 
mer, and by Thomson, and that of protons by Demp- 
ster in 1929, has shown that these elementary build- 
ing blocks of matter are themselves constituted of some 
sort of waves or vibrations, as is radiation. Perhaps 
stationary waves or nodes is the most accurate descrip- 
tion available for electrons and protons. This gives 
us our first indistinct glimpse of the machinery in- 
volved in the equivalence of matter and energy: a 
very imperfect one, but a real one none the less. _Inci- 
dentally, the wave structure of protons had already 
been predicted by Schrédinger, Heisenberg, and others 
as a mathematical development of the quantum 
theory—another link in the long chain of events in 
which the highly abstract mathematics of the new 
physics and experience support one another. 

We now have the double picture of matter and en- 
ergy, both discrete or non-continuous in structure, 
both essentially some sort of waves or vibrations in 
the ether (a word that covereth a multitude of ig- 
norance); yet differing from one another in some 
respect not understood, but which may perhaps be 
best described by saying that matter waves are bound, 
while energy waves are free. More details may be 
added to the picture any day, but the main outlines 
seem to be very firmly established. 

To know that matter and energy are actually inter- 
convertible, and to know how to go about making the 
conversion at will are, however, quite different stories. 
The first thing that occurs to us in considering the 
latter is that the matter available to us has already 
survived a far, far more severe milling in the course of 
the formation of the earth than any we can hope to 
produce. It must be, for the most part, exceedingly 
stable in its present form. Conditions in the interior 
of the sun, where pressure probably approaching a 
billion pounds to the square inch is evidently forcing 
electrons and protons into each other, to their mutual 
‘canceling out” and annihilation, are utterly beyond 
duplication. The only hope of tapping the store of 
atomic power lies in the direction of taking advantage 
of the relatively small proportion of mass lost when 
matter passes from a less to a more stable form. This 
is akin to what we now do in a far less concentrated 
manner when we burn coal to generate power. 

Aston’s work has shown that with the exception 
of hydrogen, the lightest one, and the radioactive 
elements at the heavy end of the table, the elements 
are now in their most stable form. For practical 
consideration, therefore, all matter except hydrogen 
and the radioactive elements may be immediately 
eliminated, since with the exceptions noted, trans- 
formations would involve disappearance of free energy 
rather than the reverse. The limited supply of radio- 
active matter, together with the extremely small mar- 
gin of mass lost in radioactive transformations, would 
not indicate a very large supply of energy available 
from this source, compared to the world’s long-time 
power demands. Nor have we learned how to hasten 
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or control radioactivity in the slightest measurable 
degree. 


POSSIBILITIES OF CONVERSION OF Mass Into ENERGY 
THROUGH SYNTHESIS OF THE MoRE STABLE 
HEAVIER ELEMENTS From HypDROGEN 


At least in the state of present knowledge, it seems, 
then, that consideration is limited to the synthesis 
of the more stable heavier elements from hydrogen. 
From a quantitative view, this source is quite satisfac- 
tory. For the supply of this element is so great that, 
although less than one per cent of its mass can pos- 
sibly be converted into power by synthesis, this opera- 
tion on an efficiency one-tenth as great as that ob- 
tained in an ordinary power plant would postpone any 
danger there may be of a power famine to a date some 
millions of years in the future. 

Although we do not know how to make this syn- 
thesis, or even know certainly that it is within the 
range of agencies available in the world, a few con- 
siderations and suggestions present themselves that at 
least indicate directions for further research. The 
most obvious of these, namely, the condensation of 
hydrogen atoms into atomic nuclei by pressure, ap- 
pears on further consideration to be the least promising; 
for hydrogen atoms have a habit of leaking away be- 
tween the atoms of other substances, even solid ones, 
at comparatively moderate pressures. And if such 
leakage could be prevented, no material is known 
having nearly the strength to contain the requisite 
pressure. In the atomic nuclei of the heavier ele- 
ments, many protons, together with smaller numbers 
of electrons, are packed together into a space little 
greater than the volume of a single electron in the 
free state. Electrons, and possibly protons also, must 
be highly compressed in the formation of atomic nuclei. 
This compression is of a very different order from that 
of materials in bulk, for in the latter case the compara- 
tively empty atoms containing relatively small nuclei 
at their centers, are merely pushed a little closer 
together, without evident alteration in the size of 
their component parts. 

A much higher order of force than is obtainable by 
compression can be obtained by shooting high-speed 
streams of charged atoms into hydrogen. The tech- 
nique of producing such streams traveling many miles 
per second is already well developed, and is doubtless 
susceptible of much further development. It may be 
that collisions at sufficiently high speed would cause 
compression and synthesis, as Rutherford’s work has 
already shown that they produce disintegration of 
the oxygen and other atomic nuclei. The order of 
magnitude of the forces involved would be about the 
same in the two cases. But it is probable that other 
factors than mere haphazard collision are involved 
in synthesis. For instance, a specific orientation of 
each hydrogen atom at the instant of collision might 
also be necessary. Since the simplest of the heavier 
atoms contains four hydrogen atoms or protons in its 
nucleus, it would also probably be necessary for at 
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least four hydrogen atoms to reach the same spot at 
the same instant to effect combination. In view of 
the extremely small size of these protons in propor- 
tion to their distances apart in even the densest streams, 
collisions of two of them would be very rare, let alone 
collisions involving four at one time. Hence the 
efficiency of such a method must be very low if indeed 
it is not zero. This tool has, however, been discussed 
because its further development cannot fail to shed ad- 
ditional light on the whole question of atomic synthesis. 


AN APPARENTLY PROMISING LINE OF ATTACK 


What appears to the author to be the most promising 
line of attack lies in another direction, being suggested 
by Millikan’s study of the cosmic rays. Millikan 
concludes, with much reason, that some of the heavier 
atoms are being spontaneously formed from hydro- 
gen in the intense cold of space, the mass lost thereby 
coming to us in the form of cosmic radiation. This 
conclusion seems the more reasonable in view of Onnes’ 
work in producing a temperature within a degree or 
so of the absolute zero, and studying matter under 
that condition. Near the absolute zero, properties of 
substances change in a very suggestive way. The 
electrical conductivity of the metals, for instance, 
becomes almost infinite, induced currents in them 
continuing to flow for hours after the exciting poten- 
tial has been removed. Specific heats approach zero 
as the temperature nears the absolute zero. Other 
equally fundamental changes in the properties of 
matter take place under that condition. These changes 
mean one or both of two things: cooling to so low a 
temperature causes electrons to shrink to a minute 
fraction of their volume at ordinary temperature, 
and atomic forces undergo profound change. Modifi- 
cation of forces would naturally follow from a shrink- 
age in size of electrons, and there is much evidence 
that the latter does actually occur. Further, this 
decrease in the volume of the electron is the one known 
condition to be met in synthesis. There may be other 
conditions beyond the present horizon. Yet as a basis 
for further research it is reasonable to assume that a 
sufficient decrease in the size of electrons may permit 
so close an approach between electrons and protons 
as to develop a mutual attractive force great enough 
to hold them in stable union even against the disrup- 
tive tendencies of elevated temperatures. While a 
decrease in the size of protons may equally well occur 
with extreme refrigeration, that does not need to be 
postulated, for the proton normally occupies only about 
one two-thousandth of the volume of a free electron, 
though nearly two thousand times more massive than 
the latter. 

Parenthetically, it should be mentioned that size 
or volume as applied to electrons and protons has no 
absolute, but only a relative, significance. No definite 
surface can be selected as a boundary surface of one 
of these units. There is only a gradual, hazy tapering 


off of intensity of conditions within them to those 
without, so far as we know. 
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The technique of approaching to within less than a 
degree of the absolute zero has been developed by 
Professor Onnes. Quite likely further refinements can 
be made to reach within a small decimal! of a degree 
of that limit. The temperature of matter in space 
must also be at least some small fraction of a degree 
above nothing. If the conditions of outer space cannot 
be exactly duplicated in the laboratory, at least they 
can be approximated very closely. But the 
measured properties of matter change much more 
rapidly the closer the approach to the limit of tem- 
perature, it may be that some very narrow margin 
of unattainable refrigeration will prove to be the final 
bar excluding us from the condition under which syn- 
thesis can proceed. Be that as it may, both the 
reasoning given and thermodynamic considerations 
appear to promise more definite knowledge from this 
field than we have had in the past. And even if that 
knowledge proves to be purely negative in character, 
we can feel with an inventor who once remarked to 
the author after having been shown just why his in- 
vention was not feasible, ‘“‘Well, it’s a load off my 
mind, even to know it can’t be done.”’ 

Possible agencies that suggest themselves as aids to 
synthesis in a region of intense cold are suitable electro- 
magnetic fields, mechanical pressure, or streams of 
protons shot into hydrogen. One of these agencies 
might furnish the final shove necessary to cause syn- 
thesis, should refrigeration alone prove to be in- 
sufficient. 


since 


CONTROL OF THE ENERGY LIBERATED BY SYNTHESIS 


One more feature whose discussion may seem some- 
what premature at this stage, will none the less be of 
interest. This is the control of the energy liberated 
by synthesis, once that has become an accomplished 
fact. We know from Planck’s energy-radiation fre- 
quency relationship that the energy so obtained would 
be in the form of radiation of hundreds of times greater 
frequency and penetrating power than the hardest 
X-rays. It would in fact correspond to the cosmic 
rays already mentioned, which penetrate many feet 
of solid lead, or correspondingly greater thicknesses of 
less massive materials. They are gradually trans- 
formed to radiations of lower frequency in passing 
through matter, being ultimately, in all probability, 
completely converted into heat. Consequently a pic- 
ture of the atomic-power plant must include a com- 
paratively small synthesis room completely enclosed 
by massive walls, perhaps fifty feet thick; these walls 
being honeycombed by an elaborate conduit system 
carrying a circulating fluid to convey the heat generated 
within the walls to its point of application. Perhaps 
reasons of economy would dictate that the whole sys- 
tem be buried deep underground. At any rate, stacks 
belching black smoke, gigantic coal piles, and ash 
dumps have no place in the picture. 

If the author has succeeded in giving engineers 
something definite to think about in this rather sketchy 
survey, its object will have been accomplished. 














MOUND, in general, is the result of mechanical 
motion set up in the auditory apparatus of the 
human being and thence transformed in some 

unknown manner into mental sensations. Seeing that 
the mental sensations are, so to speak, functions of the 
mechanical phenomena, it is only necessary for our 
consider the latter. Thus considered, 
sounds are seen to be the result of vibratory motions 
executed by bodies which are recognized as the sources 
of sound. It is a matter of experimental observation 
that when the frequency of this motion is less than 
about 20 per second, no sensation of sound is experi- 
In the same way, when the frequency is 
greater than about 16,000, sensations of sound are no 
longer experienced. However, especially gifted persons 
appear to have hearing capacities which exceed these 
limits. 


purposes to 


enced. 


DisTINCTION DrRaAwN BETWEEN Musical TONES AND 
NOISES 

It is customary to classify sounds as either musical 
tones or noises. 

It has been customary to draw a physical distinction 
between these two divisions by saying that musical 
tones are the result of periodic, and noises of aperiodic, 
vibrations. As a matter of fact, however, noises are 
themselves invariably the results of the simultaneous 
excitation of some body into a mass of separate vibra- 
tion forms, each of which is itself periodic, but which, 
taken in the aggregate and on account of their short 
duration, the remoteness of the arithmetical ratios of 
their frequencies one to the other, or the great physical 
intensities at which they are produced, are translated 
into sensations lacking the coherence, continuity, and 
definite pitch value which are the main characteristics 
of what are called musical tones. 

Thus it will be seen that at base the problem of 
measuring sound is the same problem whether we are 
dealing with what are called tones or what are called 
The boundary between the two classifications 
is very shadowy and vague. The term “‘noise’’ pos- 
sesses connotations much more psychological than 
physical, and the same comment may be made upon the 
words ‘‘musical tone.”’ Therefore it cannot be said to 
matter essentially whether the problem is stated to be 
that of measuring sounds or of measuring noises. For 
the sake of accuracy, however, we shall say that the 
problem before us is the development of a standard ob- 
jective method of measuring sound. The term“ objec- 
tive,” we have assumed, means that the method to be 


' From a report made November 20, 1930, to the Main Research 
Committee of the A.S.M.E. by a special committee appointed to 
investigate the subject and consisting of William Braid White, 
Chairman, Paul H. Bilhuber, Robert L. Davison, F. A. Firestone, 
i. E. Free, James A. Jackson, C. R. Hanna, R. V. Parsons, H. S. 
Read, Paul H. Sabine, J. C. Steinberg, Wallace Waterfall, and Irving 
Wolff, with Messrs. J. L. Alden, E. B. Dennis, Jr., J. P. Foltz, Alex- 
ander Klemin, and Ernest Schelling acting in an advisory capacity. 
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developed by us shall, so far as possible, eliminate falli- 
ble personal judgment. 

The next question is as to what property of sound we 
are called upon to measure. So far as the class of 
musical tones as used in the art of music and allied arts 
is concerned, the values known, respectively, as pitch 
and quality are measurable by well-known and accurate 
methods, which do not call for any special study by us. 
On the other hand, the measurement of loudness pre- 
sents a problem which has been settled neither in the 
field of tone nor in that of noise. In the field of tone, 
which is governed by esthetic considerations, physical 
methods of measuring loudness have not been con- 
sidered to be immediately important until recently, 
when, owing to the development of electrical methods 
for recording and reproducing musical tone, this 
question has emerged. 


LOUDNESS THE PROPERTY TO BE MEASURED 


In the enormously larger field of noises, however, 
the question of measuring those properties which in 
general are subsumed under such titles as intensity, 
loudness, or noisiness is of the first importance. Thus 
in the study of vibrations set up by machinery the 
musical properties of pitch and quality take on an 
engineering importance, and to that must at once be 
added the study of loudness as heard by human beings. 
Also, in the study of machinery noises, after engineers 
have determined the questions arising from the inter- 
action of moving parts and of sonorous vibrations set up 
therein, they are called upon to consider the loudnesses 
of the sounds which they have been studying from a 
purely mechanical standpoint. This is because the 
physiological and psychological effects produced on 
human beings by machinery noise can no longer be 
ignored in the present temper of public opinion. The 
Committee has therefore perceived from the start that 
its object must be to develop an apparatus and a scale 
to measure heard loudness objectively. In other 
words, its business is to find some way of obtaining an 
expression, which can be registered mechanically, of 
these various properties, namely, the frequency or 
frequencies, the number of elements entering into the 
complex, and the physical intensities with which the 
elements are expressed. 

As can readily be seen, the loudness of a sound 
appearing as a mental sensation is a result, somehow 
produced, of a complex of physical events. To take a 
simple case: if one strikes with the flat of the hand as 
many of the white keys on a piano keyboard as can be 
actuated simultaneously in that way, he obtains a 
result which any observer will denominate a noise. 
When, however, the opportunity presented by this 
particularly favorable occasion is taken to analyze the 
components of the noise, it will be found that the com- 
plex is made up of perhaps eight or ten main individual 
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sounds, each known as a musical tone and each pro- 
ducing by itself a mental sensation of definite pitch 
value. When the analysis is pressed further, it is 
found that each of these eight or ten main individual 
sounds itself consists of a greater or smaller number of 
components. Each of these components is a simple 
sound, answering to a definite frequency and evoked on 
this occasion at some definite loudness value. In the 
particular case under consideration, a hundred separate 
single tones might thus be combined into a single noise. 
From that noise the ear obtains no definite pitch sensa- 
tion, and certainly no definite sensation corresponding 
to what we call tone quality: that is to say, that 
characteristic of musical sound which varies according 
to the manner in which the simple sounds in a com- 
plex musical tone are distributed. That which strikes 
the human hearer of this noise is its loudness value, 
although this value in the case under consideration 
arises out of several dozens of simple musical com- 
ponents. 

This is another way of saying that while on the one 
hand the problem reduces itself to that of developing an 
objective method of measuring loudness, on the other 
hand any such method must take into consideration the 
various, often very many, frequencies which go to make 
up nearly all the sounds heard in daily life. 

Physically speaking, the problem reduces itself to 
finding a way of relating heard loudness to physical 
energy of some sort, the output of which is regulated 
by the sound and is susceptible to accurate registration 
and recording. 


RANGE OF VIBRATORY FREQUENCIES TO BE Con- 
SIDERED 


At this point certain very important questions arise 
which have occupied the attention of the Committee 
during several recent meetings. The first question is 
what shall be the range of frequencies included, and it 
is thought that for most practical purposes no com- 
ponent of a sound need now be considered if it has a 
frequency lower than 25 or higher than 12,000 per 
second. It has been discovered that relations exist 
between loudness as heard and the vibrational fre- 
quency of the sounding body, to the extent that equal 
physical intensities whereat two sounds of different 
frequency are evoked, produce unequal effects upon 
human observers in terms of heard loudness. This 
brings up the question of the sensitivity of the auditory 
apparatus, and it becomes evident, on the results ob- 
tained by the work that has been done in this field, that 
the reliability of any method of physical measurement 
must depend upon the reliability of the existing data 
concerning what is called the “threshold of audibility”’ 
for sounds of different frequencies. Again, it is 
equally important that in case the adopted method 
should involve physical comparison between an arti- 
ficially induced simple tone of presumably fixed prop- 
erties and the noise under measurement, the sensi- 
tivity of the ear as measured both at the threshold of 
audibility and at some level above that should be very 
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accurately determined. There are unfortunately some 
discrepancies among the data which have been brought 
forth on this point. Assuming the data to be satis- 
factory, it is of course necessary to design the recording 
and measuring apparatus in such a way that physical 
modifications shall be introduced into the registration 
of the physical energies liberated by the sound and 
measured by the apparatus. These modifications will 
of course be predicated upon the principle that the 
ratio between physical intensity and heard loudness 
is not the same at all frequencies. 


oF MEASURING APPARATUS NECESSARILY 


ELECTRICAL 


NATURE 


In the known state of the art it is of course evident 
that the measuring apparatus, hitherto merely de- 
scribed by the term “physical,’’ will necessarily be 
electrical, and will include some microphonic device for 
picking up the sounds to be measured, some regulating 
network to rectify the resulting electrical vibratory 
energy, and some series of electrical circuits which will 
modify and in effect analyze the electrical energy by 
distributing it through the frequency range proposed, 
in such a manner that the amounts of the energy sever- 
ally corresponding to the frequencies disclosed will be 
kept separated. At the same time, however, on ac- 
count of the known facts concerning the relation be- 
tween intensity and heard loudness at various fre- 
quencies, it will be necessary to introduce artificial 
modifications of these individual elements. 

The registered result of an apparatus like this would 
correspond of course to the integrated result of the 
whole measuring operation. A set of electrical net- 
works of the kind suggested would be complex, and it 
is not yet certain whether any existing apparatus satis- 
fies all the stated conditions. On the other hand, it is 
also to be remembered that weighting values might 
have to be introduced for low, medium, or high in- 
tensity values, since sounds of given frequencies vary in 
their heard-loudness values according to their position 
in the frequency scale. Thus low-frequency sounds in 
general possess loudness values smaller in proportion to 
their physical intensity than is the case with sounds of 
high frequency. It is extremely probable, on all the 
evidence that has been adduced, that the Committee 
will be obliged to recommend a compromise, for the 
purpose of reducing the complexity of the apparatus 
and making it physically as well as commercially man- 
ageable. The question to be decided will be whether a 
comparatively large number of weighting networks 
should be designed to weight separately for frequencies 
and for physical intensity of production; or whether on 
the other hand we should attempt to combine all that is 
known of the response of human hearing to different 
frequencies at different intensities and bring the thing 
down to two or three frequency-weighting networks, 
each one holding for a given range of intensities. This 


would much simplify the matter, but would rest upon 
data concerning the accuracy of which there is still 
some doubt. 




















Remote-Controlled A-C. Haulage Installation 
at a Portland Cement Plant 


Details of Equipment Used in Transporting Limestone From Quarry to Crusher at Plant of the 


Trinity Portland Cement Co., 


Dallas, Tex.—Advantages and Disadvantages of Alter- 


nating-Current Equipment for This Type of Haulage and Control 


By R. 


T THIS plant, cars controlled 
from a distance transport 
limestone from quarry to 

crusher house without train crews. 
A good conception of the installa- 
tion may be had from the following 
tabulation of data. 


Material handled. . Limestone 
Length of track 1 mile (approx.) 
Number of cars used 4 





Gage of track Standard 
Weight of each car empty. 42,000 Ib. 
Weight of each car loaded w ith limestone 64,000 Ib. 
Speed of cars 13 m.p.h. 
Weight of running rails. . 56 Ib. 
Weight of 2 third rails....... 40 lb. 
Number of main control stations. 2 
Number of isolated track sections. . 19 
Maximum grade against a loaded car 3 per cent 
Maximum grade with empty car 6 per cent 
Type of car Birdsboro 


Method of loading car. 

Method of dumping car. 

Track layout and power- transmission ‘line 
Power supply, 3 phase, 220 volts, 25 cycles 
Manufacturer of cars........ 

Manufacturer of electrical equipment 


By electric shovel 
By electric hoist 
See Fig. 1 


Atlas Car & Mfg. Co. 
General Electric Co. 


A reasonably clear idea of the operation of the cars 
can be obtained by referring to Fig. 1. The lower 
part of the diagram represents the insulated track 
sections, which are numbered up to 20, extending 
from the crusher (section 2) to the quarry (section 14). 
The upper part of the diagram shows a 2200-volt 
transmission line extending along the track which is 
used to take power to the electric shovel. Ten 100-kva. 
transformers are installed at intervals between this 
2200-volt line and the track for the purpose of trans- 
forming the voltage down to the track voltage of 220 
volts. The secondaries of the transformers are tied 
to the 220-volt bus. The midpoint of each track 
section is energized from this 220-volt bus through 
reversing contactors contained in weatherproof boxes. 
Fig. 2, a view from the quarry face, also shows several 

f the transformers, contactor boxes, and the trans- 


are Engineering Department, General Electric Company. 
Mr. Emerson is a graduate of Sheffield Scientific School, Yale Uni- 
versity, and in his present position specializes on material-handling 
applications. 
Presented at the ‘‘Three-M” (Management, Materials, Main- 
tenance) Conference held in Cleveland, Ohio, April 13 to 17, 1931, 
under the auspices of the A.S.M.E. and the S.I.E. 
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One of the feeder circuits from the 220- 
volt bus is shown in Fig. 1 connected to the midpoint 
of track section 10 through reversing contactors. 
Small control wires (not shown on the diagram) run 
from each of the twenty reversing contactors to the 
small reversing switches shown on the operator’s con- 
trol desk, Fig. 3. All movements of the cars are con- 
trolled from two of these desks, except for the last 
three sections near the shovel which are under control 
of the shovel operator so that he can hold the incoming 
empties until he is ready for them and send out the 
loaded cars as fast as he has filled them. It should be 
understood that each individual track section as shown 
in Fig. 1 is energized or deenergized by its own con- 
trolling switch located on one of two main control 
desks, one of which is illustrated in Fig. 3. For 
example, if a car is standing on track section 10 when 
the operator turns his switch for “out,” the car starts 
= the quarry. If, instead, the switch is turned for 
“in,” the car starts for the crusher house, and if it is 
in ‘the neutral position when a car passes to this section, 
power is cut off the motor, the solenoid brakes set by 
spring action, and the car stops. 

With this scheme of remote control, there are no train 
crews required. As compared with less efficient 
methods, there is less tendency for production to slow 
up during the day, because the operator experiences 
no muscular fatigue in operating the small control 
switches. 


mission line. 


ELECTRICAL EQUIPMENT ON THE CARS 


Fig. 4 shows a motor equipped with a solenoid brake, 
geared through a double gear reduction to the car axle. 
There are two such motors with brakes installed on 
sach car. The operating coil of each brake is con- 
nected across two motor terminals. Two of the motor 
terminals are connected to collector shoes and the 
third is grounded to the car frame. The operation 
of this equipment is very simple. If a track section is 
energized with a car standing thereon, the brakes 
automatically release and the car starts on full voltage. 
If the car runs on to a dead section or if one of the 
reversing contactors is opened while the car is running 
on that section, then power is cut off the motor and 
the brakes automatically set and the car coasts to 
rest. This constitutes all the electrical equipment 
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that is mounted on acar. The car carries no switches, 
contactors, controllers, relays, or resistor grids. 


THe CoNTROL SYSTEM 


In a system of this kind it is perfectly feasible to 
control all operations from one control desk. Due to 
the configuration and length of the track, however, it was 
deemed advisable to install one control desk (Fig. 3) at 
the crusher, which controls track sections on that end 
of the track, and another desk in a control booth 
(see Fig. 2) near the quarry. Red and green lights 
on these desks indicate which way a car is to go. In 
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switch on the operator’s desk for each track section 
added. 


MAINTENANCE 


This system has not been in operation long enough 
to provide any definite figures on maintenance, but in 
any electrical installation the control is generally 
considered the weakest link. Because of the method 
used in starting the motors, the control for this system 
is extremely simple, tending to reduce maintenance 
to a minimum. The only current-carrying devices at 
the operators’ control stations are the little switches 
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Crusher contro! station controls track sections 2-9, inclusive; quarry control station, sections 10-21, inclusive.) 


order, that the shovel oper- 
ator might hold all incom- 
ing empties until he was 
ready for them and send 
out full cars as fast as they 
were filled, an auxiliary 
control panel controlling 
the last three track sec- 
tions in the quarry was 
installed in the electric 
shovel. 

It should be noted that 
all the control wires lead- 
ing from these control 
switches to the reversing 
contactors carry very 
small control currents of 
the nature of an ampere 
or so. It is not necessary 
to bring the main power 
currents for operating the 
motors up to the control 
stations. These currents 
are taken direct to the 
track system from the transmission line through the 
transformers and reversing contactors as shown in 


Fig. 1. 


FLEXIBILITY OF THE SYSTEM 


The system is flexible to the extent that more cars 
can be added to it without increasing the number of 
operators, and in most cases without increasing the 
amount of control equipment and the number of 
transformers. 

Additional track sections can be installed, requiring 
extension to the power lines and one additional control 








Fie. 2 A-C. Ripervtess Rock-Car InsTautLaTiIonN—VigEw From Quarry Facs Towarp MILL 


(Full and empty cars passing in foreground. One of the two dispatchers’ stations shown in background. 
2300/220-volt distribution. Transformers and contro! cabinets for full-voltage starting located along track.) 


on the control desks which carry small control currents 
of the order of an ampere, so that depreciation due to 
tip burning is practically nil. The only switches to 
break heavy operating currents are the magnetic 
switches enclosed in weatherproof boxes located along 
the track and shown in Fig. 1, connecting the trans- 
formers to the 220-volt bus. Furthermore, most o! 
these contactors open and close on zero current, so 
that there is no tip burning. The reversing contactors 
at the two terminals (shovel and crusher) are the ones 
which do most of the work, because they carry the 
inrush current when a car starts on a trip to the other 
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end of the track, and are required to break the circuit 
with current when a car arrives. 

The motors used are of the squirrel-cage type, with 
high-resistance rotors to reduce starting currents and 
maintain starting torque. 
simple in construction, having no commutator, carbon 
brushes, or slip rings. Consequently it is noted for its 
ruggedness and “‘foolproof” characteristics, which also 
tend to reduce maintenance The trans- 
formers used also have low upkeep because of the entire 
absence of any mechanical wearing parts. 


This type of motor is very 


expense, 


POWER CONSUMPTION 


Tests made at the plant over a period of several 
hours have shown an average power consumption of 
0.544 kw-hr. This not include 
power taken by the electric shovel. The power con- 
sumption of the shovel during this period was 50 per 
cent of the power taken to operate the haulage system. 
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Fig. 3 ContTrot Desk IN CRUSHER HovusE SHOWING 


DisPATCHER AT WorRK 


VIEW OF 


me type SY-105 control switch and two indicating lights used for each 
of 10 sections of track.) 


ADVANTAGES OF THE A-C, SYSTEM 


Since most haulage systems of this kind, both of the 
remote-controlled type and those where operators ride 
on the ears or electric locomotives, have direct-current 
motors and control, characteristics peculiar to the a-c. 
system will be discussed as follows. 

It is practically impossible for runaways to occur 
with this type of equipment, even though loaded cars 
are required to run down very steep grades. If power 
is on, the motors regenerate and brake the load. If 
power fails, the brakes automatically set immediately 
because they are actuated by coil springs, the pressure 
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of which is constantly overcome by the electric solenoid 
while power is on. 

It is an inherent characteristic of the induction motor 
that it regenerates power and acts as a brake when it is 
overhauled, as is the case when a car goes down grade. 
This change from motor torque to braking torque is 
automatic and inherent in the motors themselves, and 





Fia. 4 
M« ITOR, 


INDUCTION 
FoR A-C. 


50-Hp., 750-R.p.m., 220-Vo_tt SQuiRREL-CAGE 
Wits BRAKE, ASSEMBLED. Part oF TRUCK 
REMOTE-CONTROLLED HAULAGE CAR 





Car LoAapEp Wits 11 Tons oF Rock ENTERING CRUSHER 
House. DIsPpaTCHER AT WINDOW 
(Car equipped with two of the 50-hp. motors shown in Fig. 4.) 
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does not depend on a human operator or on any elec- 
trical or mechanical device such, for example, as a relay 
or a cam. 

Since the cars themselves are operated entirely from 
the control desks, there is no reason whatever for 
any one to approach them during the usual routine of 
operation. 


DISADVANTAGES 


The present paper would not be a fair exposition of 
all phases of this type of haulage system unless it 
directed attention to the following disadvantages which 
are inherent in the equipment used. 

1 As compared with a direct-current system, this 
three-phase system requires an extra rail and collector 
shoe. 

2 When starting on full voltage, a squirrel-cage 
induction motor may draw as much as eight times its 





370 


normal current, which may result in an excessive drop 
in voltage if adequate feeder copper is not provided. 
In the present installation, motors with high-resistance 
rotors which reduce this high inrush current were used 
in order to reduce the voltage drop to a minimum. 
By test, one of these motors will draw 810 amperes at 
normal voltage. 

3 Aninduction motor suffers a loss in starting torque 
corresponding to the square of the voltage, hence good 
rail bonding is essential. In the present installation all 
four rails were bonded according to accepted electric- 
track practice. 

4 Since the cars are set in motion by starting the 
motors on full voltage, it is necessary to design motors 
whose starting torque will not be great enough to spin 
the wheels of an empty car, and which will yet be 
powerful enough to propel a loaded car up the steepest 
grade that will ever be encountered in the quarry. 
However, it should be noted that with any motor, 
whether direct-current or alternating-current, it must 
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be possible to limit the torque to a point where it will 
not spin the wheels of an empty car when starting up. 

The fact that the squirrel-cage motor is inherently a 
constant-speed motor is not listed here as a disadvant- 
age since in quarry operations, as generally encountered, 
fine speed control is not required. It is true that re- 
duced speed may be required at the crusher and at the 
shovel in order to spot a car, but the inertia of the 
car is great enough to hold the speed down while the 
operator jogs his control switch, and furthermore the 
instant the control switch is brought to the ‘‘off’’ 
position, the powerful solenoid brakes go into action 
and stop the car. 

Such experience as has been obtained on the present 
installation for quarry service indicates that the sim- 
plicity and ruggedness of the motors and control, the 
reduced maintenance, small power consumption, and 
entire absence of all control devices on the cars them- 
selves, more than offset such disadvantages as may be 
inherent in the alternating-current system. 


Technological Unemployment—A British View 


ECHNOLOGICAL Unemployment” is a_ term 

more frequently heard in the United States than 
in this country. It is one of those loose but con- 
venient expressions which may almost be regarded 
as scientific slang. It means that kind of unemploy- 
ment which results from technical progress. 

The mere fact that a term of the kind should be in 
currency is a tacit acknowledgment of the existence 
of the condition it describes. Years ago no one would 
have listened patiently to a suggestion that such a 
thing could happen. It was held, with complete 
justness, that every technological improvement caused 
an increase of employment; mever a decrease. A 
temporary displacement of labor might take place, 
but actual unemployment never resulted. Every 
new device invented by the technician, every new 
method introduced by the application of science, led 
at once and quickly to reduction in price and an in- 
creased demand for the products of the industry 
affected. Hence employment increased. The working 
people did not see things in that light, but as a matter 
of actual fact, the inventor was their great benefactor. 
He increased at one and the same time the number of 
people employed, the wages they received, and the 
number of commodities they could enjoy. It would 
be fruitless to deny that circumstances have changed 
and that innovations may nowadays have the opposite 
effects. But it would be a mistake to regard this 
result as sudden and unexpected. It has been coming 
upon the world in a beneficent form for years. Every 
technological improvement has sooner or later led to 
the reduction of hours of labor, and in that limited 
sense has caused partial unemployment, or—to put 
it the other way round—has obviated the necessity 


for engaging men. The twelve-hour day fell to the 
nine, the nine to the eight, because improvement of 
processes accelerated output. How much further will 
the process go? The main thing that holds up the 
five-day week is the reduction of the “load factor’ of 
the factory. There is talk already of a three-day 
week in America. It must come, sooner or later, 
unless the world will accept one of two alternatives 
Either it must give up technological development 01 
it must limit the number of factories. 

Here we are on the horns of a very desperate dilemma 
If we call a halt to technological progress, if we so 
order our works that they shall give plenty of em- 
ployment—that is to say, if we regard the giving o! 
employment as the prime business of factories—we 
must sacrifice the unquestionable advantages in re- 
duction of price which result from quantity production 
by accelerated methods. If, on the other hand, we 
decide not to forfeit the manifest advantages of tech- 
nological improvements, if we decide to push rationali- 
zation to its logical limit—we must inevitably cause 
“technological unemployment.” The capacity fo: 
world production of commodities has not nearl) 
reached its limit. The processes of today are several 
times as rapid as those of the past. But they ar 
still far from asymptotic. The future, if unhindered, 
will see our present state of production multiplied 
and at the same time it will witness the industrialization 
of many nations which are now agricultural or in- 
definite. Not the finest selling organization in the 
universe can prevent the rate of production exceeding 
the possibility of consumption, and we shall be forced 
to reduce the hours of labor in order to give employ- 
ment.—The Engineer, Nov. 14, 1930, p. 544. 

















Maintenance of the Illumination System 
of an Industrial Plant 


Details and Results of an Efficiency and Depreciation Study of Shop Lighting Fixtures Under- 


taken to Obtain Definite Data Upon Which to Base Recommendations 


N THE average industrial plant 
the efficient operation of a well- 
designed illumination system 

depends primarily upon two vari- 

able factors, lamp depreciation and 
dirt. If the exact rated voltage is 
applied to all lamps at all times, 
the decrease in efficiency through 
filament evaporation is easily deter- 
mined from the manufacturers’ labo- 
ratory tests. Also, a rough con- 

clusion as to the approximate amount of dirt on a 

fixture may be reached at any time from a physi- 

cal examination. But in the average industrial plant, 

voltage regulation is not economically feasible to a 

degree comparable to the regulation adhered to in 

laboratory tests. Furthermore, though the amount of 
dirt was actually determined for any one fixture or set 
of fixtures, no data were available to show the exact 
effect produced on the efficiency of the fixtures under 
the particular operating conditions of the company 
with which the author is connected. In order, there- 
fore, to obtain definite data upon which to base recom- 
mendations covering systematic lamp renewals and 
cleaning schedules, at least within its plants, an ef- 
ficiency and depreciation study of shop lighting fixtures 
in the company’s Kearny works was made over a pe- 
riod of eleven months—from March, 1928, to January, 

1929, inclusive. The immediate objects of the tests 

were to determine: 





a ‘The decrease in illumination intensity caused 
by varying amounts of dust, dirt, and fumes as 
found in different classes of manufacturing 
operations 

b The effects of different cleaning methods 


1 Illumination Standards Department, Western Electric Co., Inc., 
195 Broadway. Mr. Smith received his education at Virginia 
Polytechnic Institute, which conferred on him the degree of B.S. 
in E.E. and E.E. in 1919 and 1920, respectively. He then entered 
the employ of the General Electric Company as a student engineer. 
Two years later he joined the Western Electric Company as an 
equipment engineer at the Chicago plant. In 1925 he became an 
engineer in the company’s factory equipment standards department. 
He was transferred to the Kearny, N. J., plant in the same capacity 
in 1926, and to the headquarters organization in New York City in 
1929. 


Presented at the “‘Three-M’’ (Management, Materials, Main- 


tenance) Congress held in Cleveland, Ohio, April 13 to 17, 1931, 
under the auspices of the A.S.M.E. and the S.I.E. 


Regarding Lamp Renewals and Cleaning Schedules 


By R. C. SMITH,' NEW YORK, N. Y. 
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c The decrease in illumination intensity caused 
by natural aging of the lamps, and 

d The desirability of relamping fixtures after a 
specified time, even though the lamps continue 
to burn. 

In considering the results herein set forth it is neces- 
sary to bear in mind the fact that no part of the study 
was in any sense a laboratory test. Therefore irregu- 
larities may be noted which were caused by factors 
controllable in the laboratory but not easily control- 
lable in the shop. No attempt was made at any time 
to adjust the voltage, since it was felt that the com- 
pany’s voltage regulation was as good as the average 
within economical limits and since results were desired 
which would picture conditions as they actually existed, 
good or bad. This condition accounts, to some extent, 
for a few apparently inconsistent illuminometer read- 
ings. 

Illumination in all the locations referred to was fur- 
nished by glassteel diffusers properly spaced and 
mounted to consume 1 watt per sq. ft. with 100-watt 
lamps, 2 watts per sq. ft. with 200-watt lamps, ete. 
The ceiling and upper walls were finished in clean, flat 
white, and the lower walls (5 ft. 6 in. from the floor) in 
dark green. All readings were taken with a Macbeth 
illuminometer, the actual values recorded being the 
average of three readings at each position. 

MeETHODS OF PROCEDURE 

Four locations were chosen on various shop floors 
where conditions relative to dust, dirt, and fumes were 
representative of many similar locations throughout 
the plant. Two particular fixtures in each location 
were cleaned as thoroughly as possible with a dry cloth 
and equipped with a new 200-watt lamp together with 
a red “hands off” tag. The second fixture in each loca- 
tion was kept under test merely as an alternate source 
of information in case the lamp in the first fixture burned 
out before the test was completed. The readings from 
only one lamp enter into the results. The four loca- 
tions were as follows: 

Location A—Relatively clean atmosphere (shop of- 

fice) 

Location B—Light dust (small-parts assembly) 

Location C—Heavy dust (cotton braiders) 

Location D—Fumes (insulating machines). 
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For 22 consecutive weeks, representing a total esti- 
mated burning time of approximately 1000 hours, 
weekly illumination-intensity readings were taken di- 
rectly under each lamp. 

At the end of the twenty-second week all fixtures were 
again dry-cleaned and the intensity noted. One fixture 
was then cleaned suc cessively with carbona, soap and 
water, and a solution of trisodium phosphate. The re- 
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warrant the replacing of the lamp, or even to effect the 
performance curve to a noticeable extent. Conse- 
quently the old lamps were again installed in each of 
the test fixtures. 

Following the above cleanings, the identical pro- 
cedure was repeated for a second period of 22 weeks, at 
the end of which the test was concluded and all results 
plotted into curve form as shown in Figs. 1 and 2. 
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Fig. 1 Curves SHOWING DEPRECIATION OF LAMPS DvuE TO DIRT AND TO AGING, 
AND THE EFFECTS OF CLEANING AND OF Lamp RENEWAL 


(200-watt lamps in glassteel diffusers. 

“Wet cleaned”’ 

sults obtained with the trisodium phosphate were so 
far superior to those obtained by any of the other 
methods that the readings taken after the carbona and 
soap-and-water cleanings were ® dise varded and trisodium 
phosphate used exclusively as a wet-cleaning agent on 
all of the remaining fixtures. i: test was also made at 
the end of the twenty-second week to determine the 
extent of lamp aging. A slight difference between 
the old and a new lamp could be noted on the illumin- 
ometer, but the difference was not sufficiently great to 





Estimated number of burning hours per week, 45. 
refers to use of trisodium phosphate dissolved in warm water.) 


decrease in intensity after th 
eighth week. 

The effect of dry cleaning follows 
roughly the same rule: i.e., dry 
cleaning is relatively ineffectiv: 
with heavy dust and fumes but 
fairly satisfactory with little o: 
light dust. The wet-cleaning 
method (trisodium phosphate solu- 
tion) accomplishes approximate] 
the same results regardless of thi 
character of dirt which has ac- 
cumulated on the fixture, and 
general represents a striking ac- 
vantage over dry cleaning. This 
is especially evident from the fact that the intensity 
values after wet cleaning were far in excess of the origi- 
nal starting values. 

Involved in the second half of the test is a new ele- 
ment which brings about a considerable difference in 
the shape of the curves. From the time of the first 
wet cleaning it will be noted that all curves drop ver) 
sharply. However, within the first few subsequent 
weeks each curve might well have been expected to 
straighten out approximately on the line of 10 foot- 
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candles, as in the previous half of the test, had not the 
element of lamp depreciation entered into the results. 
That this element was definitely present is unquestion- 
able after a consideration of the final readings. | Thus, 
to curves already showing the effects of dust was added 
the extra detrimental effect of lamp aging, with the 
net result that the drop not only continued but was 
accelerated to a point appreciably below the figure 
reached at the conclusion of the first half of the test. 
At this low point neither wet nor dry cleaning resulted 
in any marked improvement. The installation of a 
new lamp, however, brought all intensities up approxi- 
mately to the previous wet-c'->» 1 value. 
From these curves an imm 

to the two main questions, i.e. 

a How often should fixtu:. 

b Should old lamps be 


nswer may be had 


» cleaned? 
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d Lamps exposed to very little dust, such as lamp 
A, render satisfactory service if cleaned only 
once every four months, and that in none of 
these cases is there a marked advantage to be 
gained by cleaning oftener. 

Based on these conclusions, definite cleaning sched- 
ules have been set up in accordance with actual manu- 
facturing conditions for the whole Kearny plant. From 
experience with cleaning methods there it can also be 
said that all cleanings should be of the wet type, using 
a solution of trisodium phosphate or its equivalent. 

Next comes the question of lamp renewals. The ap- 
preciable increase in intensity resulting from the in- 
stallation of new lamps indicates a decided economic 
advantage to be gained by a systematic program for 
renewing lamps over the entire plant before they are 
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may be taken as approxi- 
mately 11 foot-candles. 
This figure does not repre- 
sent maximum possible effi- 
ciency, but it is believed that it represents the highest ef- 
ficiency which it is economically practicable to obtain, 
and an efficiency slightly higher than successful opera- 
tion demands. Let us assume, then, that the 11 foot- 
candles represents arbitrarily 100 per cent efficiency 
and that on such a basis we are willing to allow the 
system to operate at an efficiency of not less than 90 
per cent. We now see that lamp D operated at an 
efficiency of 96 per cent for 8 weeks after cleaning and 
dropped to 88 per cent at 12 weeks. Similarly lamp C 
operated at 97 per cent efficiency for 9 weeks and 
dropped to 83 per cent at 14 weeks; lamp B operated 
at 93 per cent for 12 weeks and dropped to 88 per cent 
at 14 weeks; while lamp A operated at 93 per cent for 
14 weeks and dropped to 89 per cent at 16 weeks. 
From these figures we conclude that: 
a Lamps exposed to heavy fumes, such as lamp 
D, should be cleaned every two months 
b Lamps exposed to heavy dust, such as lamp C, 
should also be cleaned every two months 
c Lamps exposed to light dust, such as lamp B, 
should be cleaned every three months; while 


Months of Operation 


Fig. 2 AveRAGE Lamp aNb Fixture EFricrency CURVES SHOWING ADVANTAGE GAINED BY 


Lamp RENEWALS 


actually burned out, especially since the plant’s average 
is somewhat low and lamp life consequently abnormal. 
Obviously, however, such a program would involve the 
keeping of expensive clerical records, the cost of which 
would undoubtedly offset the value of any resulting 
gain in illumination efficiency. Furthermore, such 
records, if kept, would necessarily be highly hypotheti- 
eal, since no ready means exists of determining the ex- 
act number of hours that any particular lamp has 
burned. 

In an effort to prevent the extremely low operating 
efficiency of very old lamps and at the same time to 
avoid the expense of keeping costly clerical records, a 
plan is being considered whereby all four lamps on any 
column or wall switch are to be renewed when any one 
burns out. By systematically following such a pro- 
cedure a condition is eventually set up wherein all the 
lamps on any one switch in the plant are of exactly the 
same operating age at all times, and when one burns out 
the others may reasonably be presumed to have passed 
their period of acceptable efficiency. Naturally, some 
lamps burn out prematurely, and when such a case oc- 
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curs three other lamps are automatically thrown away, 
even though they still retain a portion of their economic 
usefulness. Also the expense for material is obviously 
greater than when one lamp is renewed at a time, though 
the expense for labor does not logically increase in the 
same proportion. The only hope of offsetting these dis- 
advantages lies in increased production or decreased 
rejection brought about through increasing lighting 
efficiency. 

The basic idea seemed sufficiently attractive to war- 
rant further investigation. Accordingly about April 1, 





Fie. 3 Location “A’’—CLEAN ATMOSPHERE 


1930, a room similar to any of those shown in Figs. 3-6 
was divided longitudinally into two halves by an imagi- 
nary line down the center of the main aisle. Orders 
were issued that when a lamp burned out in one half 
of the room only that one lamp should be renewed, 
while in the other half when any one lamp burned out 
all four lamps on that particular switch were to be re- 
newed at the same time. During the entire investiga- 
tion accurate illumination efficiency and cost records, 
including both labor and material, were to be kept inde- 
pendently for each half of the room and compared at 
the end of definite periods. 

At the present time the test has not been completed, 
and therefore the data obtained have not been thor- 
oughly analyzed. Over a period of about ten months, 
however, the total cumulative expense for labor, ma- 
terial, and loading has been found to be about 4'/2 cents 
greater per fixture on the four-lamp side than on the 
one-lamp side of the room. The extra expense for 
lamps alone is about 7 cents per fixture, but an actual 
saving of 2'/, cents per fixture in labor has been made 
on the four-lamp side. Contrary to the expectations, 
however, the illumination intensities on the two sides 
of the room have remained approximately equal. But 


less than half the total number of lamps on either side 
of the room have been renewed even after ten months 
of operation, and therefore an authentic indication of 
the ultimate gain in efficiency can hardly be expected. 

While the eventual outcome of this test and the cost 
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figures obtained are looked forward to with extreme 
interest, it is still felt that probably the most universally 
satisfactory method of preventing the extreme inef- 
ficiency of old lamps is to keep the circuit voltage as 
close as possible to the rated voltage of the lamp. The 
more closely the two voltages agree, the greater is the 
likelihood that the majority of the lamps will burn out 
at or near their rated 1000 hours, and thus the extremely 
old lamps will automatically eliminate themselves. 
The chief reason for unusual interest in the results of 
the four-lamp renewal test lies in the previously men- 
tioned fact that close voltage regulation in the average 
industrial shop is a far more difficult matter than the 
same degree of regulation in the laboratory where life 
tests are generally run. 

Fig. 2 shows graphically the extremely low efficiency 
resulting from the use of old lamps compared to the 
yearly average efficiency attained when systematic re- 
newals are made. The efficiency values from which the 
curves are plotted are based on a composite of the four 
curves shown in Fig. 1. 


SuMMARY OF RESULTS 


For the sake of ready comparisons, percentage figures 
covering the complete test are tabulated at the top of 
page 375. 





B”—Licut Dust 


Fie. 4 Location “* 


All figures are based on the assumed 100 per cent ef- 
ficiency corresponding to 11 foot-candles intensity. 

An interesting fact brought out by these figures is 
that all fixtures, whether exposed to light or heavy dust, 
will eventually reach approximately the same state of 
inefficiency, and will therefore be equally benefited b) 
cleaning. 

At the conclusion of the test, an effort was made t 
determine the cause of the marked downward trend of 
the curves immediately after wet cleaning. A repre- 
sentative glassteel reflector was cleaned in small ad- 
jacent areas with a dry cloth and with trisodium phos- 
phate, and the two areas subjected to microscopic 
scrutiny. The dry-cleaned area showed many minute 
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—— Location——— 


A B 


Cc D 
Average intensity (foot-candles) taken as.... 11 ll 11 11 
First Half of Test (New lamp fixture dry cleaned) 
Percentage of average intensity: 
At start of test. 93 93 97 96 
After 8 weeks.. 93 93 97 96 
After 12 weeks. 93 93 93 88 
After 16 weeks. . 89 80 86 7 
After 22 weeks.. 73 56 69 63 
After dry cleaning at end of 22 weeks 114 100 95 SS 
After wet cleaning at end of 22 weeks 27 112 #125 «121 


Second Half of Test (New lamp removed, old lamp put back, fixture 
wet cleaned) 


Percentage of average intensity: 


After 26 weeks.. aaa eiaiee 98 87 100 93 
After 30 weeks..... ; is 71 73 75 
After 34 weeks . 66° 60 68 64 
Bee ree 56—Ss O51 5554 
BRNO GE WI, oi.siccnc vivian nscosenns ; 48 45 50 4s 
After dry cleaning at end of 44 weeks... 62 64 62 61 
After wet cleaning at end of 44 weeks... 73. #73 #71 68 
After wet cleaning and removal of lamps 

at end of 44 weeks 116 107 116 116 


pores from which the dirt had not been removed, while 
the wet-cleaned area presented practically the same 
surface as a new reflector. This fact leads to the theory 


that even when dry cleaning is thoroughly done, all 
the dirt is not removed from the pores of the reflector. 
These pores are efficiently cleaned by the wet method, 
but rapidly fill up when the reflector is again placed in 
service. 

Considering lamps in all four locations, it will be 
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noted that during the first month after wet cleaning the 
highest intensity obtained was 127 per cent of the 
arbitrarily chosen 11 foot-candles, while the lowest was 
86 per cent. The general overall average for the month 
was well over 100 per cent. Therefore the question 
may logically be asked: Why not wet clean all fixtures 
every month, and thus obtain the benefit of extremely 
high efficiencies during the first week or so, and excellent 
iverage efficiencies during the entire month? The 
answer, in the author’s opinion, is that the extremely 
high intensities are too short-lived to warrant the ex- 
pense of such frequent cleanings. Any lighting inten- 
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Fie. 6 Location ‘‘D’’—Fumes From INsuLATING MACHINE 


sity is valuable mainly in so far as it is reflected in pro- 
duction efficiencies. The high intensities entail from 
two to four times the cleaning expenses of the so-called 
normal intensities, and these expenditures are not 
believed to be justified by production records. 


The Tercentenary of Henry Briggs 


GEVENTEEN years ago we dealt at length with the 
\" celebration, in Edinburgh, of the tercentenary of 
the publication by Napier of the small quarto volume, 
“Mirifici Logarithmorum Canonis Descriptio,” which 
contained the first account of Napier’s great discovery 
of logarithms, a discovery which, as Lord Moulton said, 
came upon the world as a bolt from the blue. That 
the new method of computation almost immediately 
became known throughout Western Europe was not, 
however, due to this book of Napier so much as to 
Henry Briggs, through whose exertions the first tables 
of logarithms to the base 10 were formed. Within a 
few years of Napier’s death, in 1617, German, French, 
and Italian mathematicians and astronomers were 
using logarithms in their calculations, and this was 
mainly due to the activities of Briggs. A man of im- 
mense industry, Briggs continued to devote himself 
to the compilation of logarithmic tables all through his 
later years, and his third work, containing tables of 
sines, tangents, etc., was only partly completed when 
he died. His death took place on January 26, 1631, 
at Oxford, where he was Savilian professor of geometry. 
—Engineering, Feb. 6, 1931, p. 171. 
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AERONAUTICS 
Airscrews for High-Speed Airplanes 


SINCE little is known of the characteristics of an airscrew 

at the high rates of advance which occur with modern 
racing airplanes, it is desirable to examine theoretically the 
most suitable type of airscrew for modern and future high-speed 
airplanes, to determine the efficiency of these airscrews, and to 
consider the possibility of improving the low static thrust which 
usually accompanies a high pitch-diameter ratio. 

Adopting a few simplifying assumptions, the characteristics 
of a series of high-pitch airscrews have been calculated, and 
these results have been used to establish a relationship between 
the pitch-diameter ratio, torque coefficient, and solidity of an 
airscrew operating near the state of maximum efficiency. An- 
other approximate formula has been derived for the efficiency of 
the airscrew, and these formulas have been used to determine 
the most suitable type of airscrew for a high-speed airplane. A 
simple formula has also been derived for the static thrust of a 
high-pitch airscrew. 

The analysis suggests that the tip speed of the airscrew may 
be limited to the moderate value of 900 ft. per sec., and, using a 
suitable gear ratio, an efficiency of over 80 per cent may then be 
anticipated. For a modern racing airplane, the most suitable 
airscrew is one with two blades of 10 ft. diameter and it is neces- 
sary to use a gear ratio of the order of 0.6, but as the speed of the 
airplane increases the need of a gear ratio will disappear and the 
most suitable airscrew will be one of smaller diameter with a 
larger number of blades. The relatively poor static thrust is an 
inevitable consequence of the high speed of the airplane, being 
directly proportional to the power of the engine and inversely 
proportional to the speed of the airplane, irrespective of the 
diameter of the airscrew or of the gear ratio; the only hope of 
improvement is to use a variable-pitch airscrew. (H. Glauert 
in a mimeographed communication by the Director of Scientific 
Research, Air Ministry, from Reports and Memoranda No. 1342 
(Ae. 474), June, 1930, original 18 pp. and 7 diagrams, e) 


Validity of Large-Scale Tests in an Open-Jet Wind Tunnel 


HE tests discussed by the author were undertaken to investi- 

gage the possibilities of experiments in an open-jet tunnel 
upon airplanes of wing span greater than the jet diameter. 
Interest in the tests was chiefly concerned with the measurement 
of changes in the force along wind, due to changes in the parts 
of the airplane situated near the center of the jet. 

The tests were carried out in a 5-ft. open-jet tunnel on a one- 
fifth-scale model Bristol Fighter. Lift and drag without air- 
screw, and with stopped airscrew, and the lift and net thrust 
with airscrew running have been measured at angles of incidence 
varying from —4 deg. to 8 deg. From the results the pitching 


moments have been calculated, the additional drag due to a 
stopped airscrew has been deduced, and the effective thrust of 
the airscrew has been determined. The results are compared 
with those for similar tests carried out on the same model in 
the Duplex tunnel at the National Physical Laboratory, Tedding- 
ton. 
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In addition, some exploration of the jet was made with the 
model in position. 

The tests have demonstrated the possibility of measuring in 
an open-jet wind tunnel the changes of drag or thrust resulting 
from modificatigns to parts of the airplane situated near the 
axis of the jet, even when the airplane span greatly exceeds the 
jet diameter. (W. G. A. Perring and C. Callen, in a mimeo- 
graphed communication by the Director of Scientific Research, 
Air Ministry, from Reports and Memoranda No. 1348 (Ae. 
480), July, 1930, original 12 pp. and 9 diagrams, e) 


HYDRAULIC ENGINEERING 
Tidal Energy 


author describes three methods of converting 


THE the 

intermittent supply of tidal energy into a continuous one. 
The two most interesting are one proposed by Shishkoff and an- 
In the Shishkoff scheme 
a heat accumulator is adupted to the special case of conserving 
power obtained from tidal or other hydraulic sources. 

These accumulators will store steam produced by an ingenious 
modification of a hydraulic brake inserted on the main driving 
shaft between the water turbine and the alternator. The steam 
thus stored will be available to drive a steam turbine direct 
coupled or geared to another alternator, thereby providing 
electrical energy during the “dead” periods when the difference 
in water levels is insufficient to secure direct power from the tides. 
The promoters of this scheme, however, realize the efficiency of 
their project may be low, and therefore contemplate the addition 
of an ordinary steam plant to supplement the accumulators. 
The scheme proposed for the Severn estuary is also said to use 
only one-way -flow turbines; as a result the demand on the ordi- 
nary steam plant and the accumulators will be heavy, and as 
the latter give a low return in power for the energy put into them, 
the total loss on the tidal system must be great and the continuous 
electrical power supply possibly may not exceed 25 per cent to 
30 per cent of the power developed by the water turbine. 

In the Huguenin scheme a part of the power of each tidal 
movement will be used to compress air into suitable containers. 
The air so compressed can be released again as desired, to drive 
the plant when the main power from the tides is no longer avail- 
able at the “dead points.”’ The efficiency of the storage plant 
alone is said to be in the neighborhood of 55 per cent, and owing 
to patented double-flow turbines being used, power isobtained both 
from the incoming and outgoing tides, consequently it is only 
necessary to store a relatively small amount of power to cover 
the “‘dead” periods. The double-flow turbines of the type pro- 
posed have the further advantage of permitting the turbine cas- 
ings to be used as sluices completely open or completely shut as 
may be required. 

The complete system is estimated to have an overall efficiency 
of approximately 80 per cent; that is to say, over 80 per cent 
of the power produced by the water turbine can be transformed 
into electrical energy. 

It is understood that a scheme for the Severn, based on this 
compressed-air T.E.L. (Tidal Energy, Ltd.) system, will shortly 


other by a Swiss engineer, Huguenin. 
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be submitted to the government for its consideration and for the 
purpose of securing the necessary permission to erect the requisite 
plant. 

The proposed dam, with it sluices, locks, and turbines complete, 
would so cross the Severn that it would be possible to utilize 
the dam as the basis of both a road and railway bridge over the 
estuary. 

The scheme is also so devised that it can be carried out in two 
or more stages, the difference between them being the number 
of turbines and generators, etc., which may be installed. From 
the first and smallest scheme now proposed for construction 
there would be available for supply to the main grid system 
of the country a constant diurnal load of nearly 80,000 kw. or 
1,900,000 kw-hr. per day. 
load from this first stage there would be available for sale a 


about In addition to the steady 
further fluctuating load, a considerable part of which at least 
The output of the 
last or completion stage as a steady load would be 280,000 kw. 


could be used in the general grid system. 
Including the fluctuating load, the total energy available in any 
year would be approximately 3,500,000,000 kw-hr. 

The scheme is said to have the advantage that each of the 
patents, whose combination is to produce the results indicated, 
has been utilized separately already for other purposes; thus 
the value of each of them is well known. The promoters are so 
confident of the correctness of their views that they have decided 
to erect a preliminary station at their own expense simply for 
demonstration purposes, where the value of the whole or each 
part ol their system can be thoroughly examined by those inter- 
ested. Engineers and others will be given the fullest opportunity 
to watch and test the results. (The Engineer, vol. 151, no. 3919, 


Feb. 20, 1931, pp. 211-212, g 
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Scavenging and Output of Two-Stroke-Cycle Engines 


N FOUR-STROKE-CYCLE engines the connection between 
output on one hand, and on the other hand size of engine, 
number of revolutions, and stroke ratio, is fairly clear. There 
is a lack of precision only in reference to the efficiency when it 
comes to the limits of smallness of size and of speed. In the 
case of the two-stroke-cycle engine the situation is entirely 
different. In 
others come into play, namely, scavenging-air pressure, con- 


addition to the above-named factors, several 
sumption of air, efficiency of scavenging, and energy consumption 
of the pump. All of these factors have a great influence on 
the output, and together they are so difficult to comprehend 
that in many instances engineers are satisfied with mere esti- 
mates. What the author attempts to do is to introduce a certain 
amount of precision into this field which, notwithstanding 
numerous reservations, will outline the most important inter- 
relations of these factors. This can be done only when the 
investigation is limited to a clearly defined and rather narrow 
range, and to accomplish it the author excludes entirely all 
questions dealing with combustion and heat stresses, and con- 
siders only the influence of scavenging, and then only exclusively 
pure port scavenging. 

Air Consumption. The scavenging pressure p, gives the air 
velocity w at the entrance to the inlet port; the time J required 
for passing the inlet port gives the volume of scavenging air in 
one stroke V,, and the comparison with the stroke volume V) 
gives the air consumption L. The velocity w at the entrance 
to the inlet pert is given by the law of efflux in the subcritical 
range of pressure: 
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where yu is the coefficient of contraction of the inlet port; 
R the gas constant for air in m-kg. per kg. per deg. cent., pa 
the pressure of the scavenging air in atmospheres back of the 
inlet port, and p, its pressure ahead of theinlet port. If wis taken 
equal to 0.8, k = 1.4, and 7, (temperature of the scavenging 
313 deg. cent. abs., while the loss of pressure in the 
scavenging ports is 65 per cent of the available head for average 
1 + 0.35 (ps — 1), then 


ur) = 


port conditions, and hence pu = 


(0.65 


6 : 0, 286 
w 638 1—{ — + 0.35 ee eee 
\ Ds ) mn 


This is shown graphically in Fig. 1. 
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venging-air pressure 
tering the scavenging = jy} oat ; -— 


constant sca- 


the volume of air en- 


port per stroke is equal 


toV. = wffdt. The | 








time cross-section Z = 100; T aca | iy 

JS fdt (square-meter- xy | 
seconds), and can be 4 
conveniently replaced J ~~ { | 
by an integral referred | 
to the crankshaft angle 

and hence independent 1d as Ns ow « - 


of the number of revo- 
lutions, namely, J = 
JS fde (sq. m. X deg.), 
where g = 6nt (n = 
r.p.m., ¢ = port opening, sec.); 
way to obtain J is by planimetering. 


Fig. 1 SCAVENGING-AIR PRESSURE Pp, AND 
Air VELOCITY w AT ENTRANCE TO INLET 
Port 


hence I = 6nZ. The best 
In doing this only the 
projection at right angles to the direction of flow should be 
taken for f [area of inlet port (in sq. m.) uncovered by piston]. 
This gives 
wl 
VY. = —.... sie creak woe ete [2 
on 
V. gives the normal volume of scavenging air Vy by com- 
putation on the basis of 15 deg. and 1 atmos. abs., while the 
ratio of Vg to V, (volume per stroke) gives the air consumption 
L, which is a unit of measurement of the amount of scavenging 
air independent of the size of the engine. For a given value of 
V. the state of the air at the mouth of the scavenging port in 
the case of subcritical pressure distribution is defined by the 
specific weight of scavenging air in kg. per cu. m., namely, 


1 
Pa \j 
Ve. ea 
Ps 
where ps = pressure ahead of the inlet port = 1.2 atmos. abs., 
T., = temperature of scavenging air ahead of the inlet port = 
313 deg. cent. abs., and for these values yeavg. = 1.20 kg. per 
cu. m., and yo = specific weight of scavenging air in its normal 
state = 1.185 kg. per cu. m.; hence 
i wl 


. =. 
Vo = Ve— = 0.168 — 
vy n 
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an 
0.168w — 
nVr 
Equations [1] and [2] permit plotting the L-curves for any 
definite values of V,, J, and n, as has been done in the original 
article for a motor of certain dimensions. Thus far, however, 


the author has been dealing with simple applications of the 
law of efflux of gases. 
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Scavenging Efficiency. The author now proceeds to the 
investigation of the efficiency of scavenging 7, which is deter- 
mined from the amount of air LZ used in scavenging. This 
efficiency of scavenging is expressed in volume units of the 
scavenging air retained in the cylinder at the end of the scaveng- 
ing period. The determination of yn, has to be made in the first 
place by the test engineer. 

The author considers, however, three cases, of which the 
first and third are of theoretical interest only. In the first case 
the total “‘scavenging”’ air remains in the cylinder until the 
latter contains nothing but pure air. In the third case the 
entire air escapes, so that the efficiency of scavenging is zero. 
The second case, which is the only one of practical interest, 
represents a condition where the scavenging air mixes at each 
instant completely with the contents of the cylinder. At any 
instant during the process of scavenging (assuming air con- 
sumption L and air content 7.) any further introduction of air 
changes L by the amount dL, and a similar volume with the 
air content 7. escapes through the exhaust port as shown in 
Fig. 2. 

The amount of pure air escaping is therefore 7.dL, while the 
amount that remains is dL — n.dL, where L is expressed as a 
fraction of the stroke volume. Asa fraction of the total volume, 
the amount of air that remains would be expressed by ¢(dL — 
nd@L). The increase in air content is therefore 


dns = (1 — ns) dL 


eae fa 


—log.(l —m) = SL +C 
For L = 0, » = 0, and hence C = 0, 
m =1—e—Fh. [4] 


Fig. 3 shows the course of variation of . in cases 1, 2, and 3 
referred to above. The region between the curves a and b 
shows desirable stratification of the scavenging air, and the 
region between 6b and c undesirable stratification. Curve b 
indicates a purely diluting form of scavenging. In actual prac- 
tice both stratification and escaping of air are present, and it 
needs only a very small amount of escaping in order to depress 
markedly the curve for 7,.. It is well to remember that Equation 
[4] is only roughly approximate, because it does not take into 
account such important matters as pressure, temperature, 
energy of flow, heat exchange with the cylinder wall, and the 
variation of the cylinder volume. Neumann (Forschungs- 
arbeiten des Vereines deutscher Ingenieure, No. 334, Berlin, 
1930) has derived a curve for 7. for the same case as Equation [4] 
in the present article, assuming complete intermixing of the 
scavenging air and gases in the cylinder and taking into con- 
sideration the matter of temperatures. This curve of his applies 
to the case of good scavenging of the Junkers type, that is, 
with the inlet and exhaust valves at opposite ends of the cylinder. 

The author, on the other hand, attempts to find a curve which 
will come as nearly as possible to average conditions, i.e., scaveng- 
ing with the scavenging process of medium effectiveness. In 
his model tests in which a cylinder filled with carbon dioxide 
was scavenged with air, the curve of 7», obtained by measure- 
ments under fairly good conditions of scavenging lay practically 
always below curve b in Fig. 3, while the Neumann curve lay 
somewhat above this curve, which would indicate that curve 
b corresponds to medium conditions, where the improvement 
due to temperature and the decrease in efficiency due to escape 
of air seem to be equalized. 
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Performance. From this the author proceeds to consider 
the indicated output and the useful output of an engine, and 
then to a generalization of the equations which he previously 
obtained. This part cannot be abstracted because of lack of 
space. Among other things, however, he shows that curve b 
in Fig. 3 is not generally applicable, and in the tests with various 
processes of scavenging quite different values for 7, have been 
obtained, which means that according to the arrangement of 
the inlet and exhaust ports there were found to exist considerable 
differences in the effectiveness of the scavenging, which in 
turn shows that the process of scavenging has a very great 
influence on the results obtained. Even, however, with the 
same process of scavenging, its effectiveness may vary consid- 
erably with different sizes of the cylinders. This is due to the 
fact that in order to obtain the same conditions of flow it is 
necessary to have not only geometric similarity but the same 























7s —<— 
Fic. 2. Curves SHOWING Re- 
LATION BETWEEN THE AMOUNT 
A or Arr Usep (L) AND THE 
| EFFICIENCY OF SCAVENGING (n,) 
be es adil l- l 
107-— - n 
se + b _ + 
Y | 
0s0}-—— 1-— . ——— .-+-— 
Is 
| 
025 + + 
} 
C 
0 1 2 3 - $ 
Z 
Fie. 3 RELATION BETWEEN THE AMOUNT OF AIR Usep (L) AND 


THE EFFICIENCY OF SCAVENGING (n,) FOR THREE CASES 


(a) ms = ¢§L, which means that all the scavenging air remains in the 


cylinder. 
(6) ne =1—e—tLl 
(c) me = 0 


Reynolds coefficient wl/v, where v is the viscosity, and for the 
same value of v the product wl (where w in meters per second is 
the velocity of the air at the edge of the inlet port) need not be 
constant with different values of 1. Several other factors also 
affect the location of this curve. (Dr. of Engrg. Carl Wintterlin 
in Zeitschrift des Vereines deutscher Ingenieure, vol. 75, no. 6, 
Feb. 7, 1931, pp. 165-169, 15 figs., t) 


The Benes Fuel Pump for Oil Engines 


N THIS pump the camshaft is located in the base; and as it has 
symmetrical cams it can be driven from either end clockwise 
or anti-clockwise—a great advantage to the engine designer. 
Each cam operates a pump plunger through a tappet working in 
large guide; this obviates side thrust upon the plunger and makes 
for long life and accuracy of metering. The tappet and plunger 
are returned by means of a coil spring (Fig. 4). 

Fuel is forced into the engine cylinder by the rising pump 
plunger; partial rotation of the plunger, acting in conjunction 
with a fixed, ported sleeve in which it works, regulates the quan- 
tity of oil delivered per stroke, and therefore it controls the speed of 
the engine in the usual way. 

Fixed in the casing is the outer sleeve; at the top of its working 
space is the vertical delivery port with a simple non-return de- 
livery valve. It is possible to use this form of valve owing to 
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the absence of any tendency to dribbling action of the pump. 
Drilled horizontally are the suction and relief ports, both in 
communication with the annular suction chamber in the casing. 

Fixed in the outer sleeve is the ported sleeve, the two ports 
being shaped with one vertical edge and one inclined edge in each 
case. The third sleeve is for control purposes. It can be 
rotated, by means of a rack, around the outer sleeve; by reason of 
vertical slots mating with lugs on the plunger it can impart a 
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BOTTOM INJECTION — TERMINATION OF TERMINATION OF ENGINE 
OF STROKE COMMENONG INJECTION, ( FULL LOAD) INJECTION, (PARTIAL LOAD) STOPPED 
Fie. 5 Five Diagrams SHowING WoRKING OF THE BENES Pump on Fut Loan, 


ParTiaL Loap, AND WITH THE ENGINE STOPPED 


In the first case pressure is destroyed by registration of the ports in the plunger and the 
relief ports, while in the second and third cases the ported sleeve serves as the outlet for 


surplus fuel oil.) 


partial turn to the plunger while the latter is rising or falling. 

In addition to the rack gear for engine-speed control, each 
sleeve can be synchronized or tuned; this fine adjustment can be 
carried out, if necessary, while the engine is running. Compara- 
tive settings can be obtained immediately and recorded, and 
previous settings restored by use of the separate tool and cali- 
brated disk. 

At the top of the plunger is a vertical hole communicating 
with one drilled through the diameter, about one-third of the 
length from the top. 

Turning now to the action of the pump, this matter will be 
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greatly simplified by reference to the series of illustrations 
(Fig. 5) showing diagrammatically the suction and injection cycle. 
When the plunger is at the bottom of the stroke the space above 
it is full of fuel. As the plunger rises, so does the oil. Imme- 
diately the plunger seals the suction ports the fuel is forced through 
the non-return delivery valve above, to the fuel nozzle. 

Injection continues until the radial ports of the plunger es- 
tablish connection with the relief ports in the ported sleeve. 
Pressure is then instantaneously destroyed as the fuel is by- 
passed directly into the suction chamber. This obtains when 
the pump is set for the full-stroke position. If it be required to 
deliver a smaller quantity than the maximum, the plunger is 
rotated slightly by means of the rack gear and control sleeve. 
This causes the radial plunger ports to be uncovered by the 
inclined edges of the ported sleeve before the completion of the 
stroke. According to the earliness or lateness of the destruc- 
tion of pressure, so is the volume of fuel delivered per 
stroke. 

Both the plunger relief ports and the ports in the sleeve com- 
municate directly with the suction chamber, therefore oil not 
required on any stroke is returned to the suction chamber with- 
out waste, while the least possible resistance is thereby offered 
to the flow of the bypassed fuel. 

When the plunger is turned so that its relief ports coincide 
with the bases of the openings in the ported sleeve, no fuel can be 
delivered and the engine stops. 

A study of the design and working principles shows that the 
ends of the injection period are definite, i.e., no dribbling is caused, 
and owing to the rapidity with which pressure is destroyed, there 
is no unequal side pressure upon the plunger—a very important 
point; and injection pressures up to and exceeding 300 atmos. 
can be obtained and maintained for unusually long periods, 
owing to the unbroken cylindrical surface of the plunger and 
equalized radial pressure eliminating wear. 

In order to time the moment of injection a controllable coupling 
described and illustrated in the original article is provided. (The 
Commercial Motor, vol. 53, no. 1355, March 3, 1931, 
pp. 88-90, illustrated, d) 


An Automotive Oil Engine Operating With 
Accelerated Combustion 


AN OIL engine of high specific capacity based on 

a combustion system with novel features has 
been developed to the commercial stage by F. 
Oberhaensli & Cie and is now being used for power- 
ing ‘“Vomag” motor trucks of the Vogtlaendische 
Maschinenfabrik. 

Although the new combustion system is re- 
ported to have been applied to cylinders of vari- 
ous sizes, some of them running at speeds up to 
2500 r.p.m., the engine for the Vomag 5-ton 
trucks operates at 1350 r.p.m. and normally de- 
velops 80 b.hp. in four cylinders with a maximum 
overload capacity of 100 b.hp. With the bore and 
stroke dimensions given as 5.118 X 7.087 in., the correspond- 
ing piston speed is 1595 ft. per min., and the mean effective 
pressure 80.3 lb. per sq. in. The weight of the engine is given 
as 1233 lb., according to which its weight per horsepower would 
be 15.4 lb. It is stated that the design of the engine follows 
conventional lines characteristic of motor-truck power plants, 
and that no special effort was made to reduce weight. Major 


j 


emphasis is said to have been placed on the combustion system, 
which is stated to be equally applicable to all types of engines 
belonging to this range of sizes. The low maximum pressures 
attributed to the system of combustion are claimed to make 
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it particularly suitable for engine designs in which reduction of 
weight is a principal consideration. 

Researches to determine the scientific basis of the combustion 
method are being conducted by Dr. Kurt Newmann, professor 
at the Hanover Technical College and a leading authority on 
Diesel technology. Although this work is still in progress, 
Dr. Neumann feels that it justifies a belief in the ability of the 
new system to operate at high mean effective pressures and speeds 
of combustion with a clean exhaust and more than usually 
satisfactory general engine conditions. He is said to be supported 
in this view by Dr. A. Naegel, of Dresden, member of the govern- 
ing committee of the Society of German Engineers. Road tests 
conducted during the past few weeks by Vomag engineers have 
included operation of the vehicle on heavy grades with platform 
loads exceeding 5'/. tons. The results are said to have con- 
firmed Dr. Neumann’s technical estimate. (Abstracted from 
news release through Diesel Power, vol. 9, no. 2, Feb., 1931, 
p. 76, 2 fig., d) 


MACHINE PARTS (See Mechanics: 
Valve Springs) 


Engine 


MATERIALS OF CONSTRUCTION 
The Tough-Hardness of Steel 


HE author states that to provide a steel part which will 

last a long time and resist strains to which it is subjected, 
the property of tough-hardness must be present, and that engi- 
neering data are meager on this point. Hardness as measured 
by the scleroscope and Brinell machines has been used as a 
measurement of the property required in steel for long-wearing 
service, but is not the right kind of an index for this purpose. 
The hardest steels are the most brittle, and when used in such 
articles as bearings or gears do not last as long as parts in which 
the hardness is drawn out. It is common practice to test for 
hardness such moving parts of machinery as crankshafts, cam- 
shafts, etc., when really knowledge of the wearing properties 
is sought. Bronze gears have been found to outwear steel 
gears when running in mesh with them, yet hardness testing 
would indicate that steel gears are better. 

The author claims that hardness-testing machines are not 
very accurate and that it is difficult to check one machine with 
another, particularly when the two are of different types. As 
an illustration of the uncertainty of such readings he cites the 
case of two connecting rods which were tested all over their 
surface and, while they were produced in the same way, showed 
a wide variation in hardness. 

He comes to the conclusion that at present probably the best 
indication of tough-hardness can be obtained from the readings 
on the Upton-Lewis type of fatigue-testing machine, as that 
property would be the greatest factor in the resistance to fatigue. 
Some engineers use reduction of area as a criterion of the tough- 
hardness with fair results, while others use it in combination 
with elongation, or elastic limit, or both. 

Impact tests, either of the Charpy or Frémont type, give a 
good indication of the toughness that is a property of the softer 
steels, but not of the tough-hardness that is desired for such 
parts as gears, crankshafts, connecting rods, etc. This is shown 
by the fact that the highest impact figures are obtained when the 
steel has been hardened and then drawn at a temperature of 
1300 deg. fahr. From a drawing temperature of 500 deg. fahr., 
to one of 900 deg., a gradual decrease in impact test figures 
occurs, and from 900 to 1300 deg. fahr. a gradual increase is 
noted. Steels which are cooled slowly in a furnace give higher 
impact readings than those cooled in air or quenched in water, 
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the water-quenched steels being the lowest. This is the direct 
oprosite of the readings obtained with a Brinell hardness tester. 

~teels for use in moving parts of machinery usually show best 
results when hardened correctly and drawn at temperatures 
between 700 and 800 deg. fahr. 

The finer the grain of a steel, the greater will be its tough- 
hardness. As chromium refines the grain of steel more than 
any other element, this property of tough-hardness is greater 
in the chromium alloys than in any of the other metals or alloys. 
This is also true of other physical properties, either static or 
dynamic. An addition of nickel still further increases the 
values of physical properties, as it neutralizes the mineral 
hardness produced by the chromium and makes the alloy more 
easily machinable. It also reduces the grain to one that is 
more amorphous. This gives the chrome-nickel steels a tough- 
hardness that is greater than can be found in any of the other 
straight or alloyed steels. (E. F. Lake, Consulting Metal- 
lurgist, Marysville, Mich., in Steel, vol. 88, no. 13, Mar. 26, 
1931, pp. 42-44, illustrated, p) 


MECHANICS 
Vector Method of Studying Mechanical Vibrations 


THE author applies to the study of mechanical vibrations essen- 

tially the same methods of vector analysis that are commonly 
used in the study of alternating-electric-current phenomena. 
He analyzes the elements of vibration and develops a vector 
nomenclature applicable to the phenomena of mechanical vi- 
brations. From this he proceeds to a general discussion of the 
clock vector diagram, as well as of such vector mathematics as 
vector additions, and displacement velocity and acceleration 
vectors. This lays the foundation for a study of simple harmonic 
vibrations and the shrinking sine vibration. The article is 
interesting but not suitable for abstracting. (First two instal- 
ments of a serial article by Prof. David Robertson in The En- 
gineer, vol. 151, nos. 3920 and 3921, Feb. 27 and Mar. 6, 1931, 
pp. 230-231 and 256-257, illustrated, mA) 


Engine Valve Springs 


ONSIDERABLE trouble has been experienced by the failure 
of engine valve springs. These springs are of small volume 
for the duty they have to perform, and in consequence the stresses 
are high and only the best and most reliable steels can be used. 
Fractures are usually caused by fatigue and occur mainly at the 
end coils of the springs where, because of surging effects, the 
stresses are highest. Surging, as actually measured, may increase 
the normal or designed stress by 45 per cent. 

A preliminary investigation was devoted to obtaining the 
torsional fatigue range of steel wires suitable for springs, but 
was later extended to explore the discrepancies, and to some 
extent the reason for the discrepancies, between the torsional 
fatigue strength of the wires and the much higher fatigue strength 
of the material itself when surface defects were removed. The 
tests were made by subjecting the wires to fluctuating torsion, 
and the range of stress was chosen so that the minimum and maxi- 
mum stresses were in the ratio of 1 to 4. This range is rep- 
resentative of the highest duty experienced by engine valve 
springs. All the wires were of No. 8 I.W.G. 

Tests were made on several steel wires commercially supplied 
to British Engineering Standard Specifications and including low- 
and high-carbon, silicon-manganese, and cold-drawn carbon steel 
wires, and the fatigue ranges were determined on the wires 
as received, and after undergoing heat treatments where appli- 
cable. The results of the tests were disappointing and the fatigue 
ranges were generally of a low order; fractures appeared to be 
initiated by some serious defect on the surface, and in consequence 
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the wires were apt to be erratic and unreliable in behavior. 

At a later date some especially prepared wires were obtained, 
as, for example, a chrome-vanadium steel wire which had been 
manufactured by rolling down to °/\5 in. diam., grinding the sur- 
face off until the diameter was 7/\, in. to remove defective mate- 
rial, and then finally drawing down to the size required. The 
results obtained from these wires were superior and more con- 
sistent than from earlier wires and the fatigue range was consider- 
ably increased. This particular steel could withstand for a very 
long period a stress range in torsion of 9'/; to 38 tons per sq. in. 

Further torsional fatigue tests of some of the wires were made 
after the surface had been removed by varying amounts so as to 
remove any defects present, and the results were most marked, 
the increase in fatigue range being very considerable. Con- 
sistent improvement was noticeable as each few thousandths of 
an inch were removed, until apparently the surface defects were 
practically eliminated. 

The general conclusion drawn from the investigation is that 
by care in preparation a reliable and high-quality steel wire can 
be obtained. Of more importance, however, is the fact that the 
fatigue qualities of a wire are much less than can be obtained 
from a test specimen ground from the same wire, and it is quite 
conceivable that a further 50 per cent improvement is available 
in the material. 

The paper includes detailed particulars of the materials and 
test results, with a table of the dimensions and stresses obtaining 
in standard valve springs. Diagrams are included to show the 
effect of surging and typical fractures are illustrated. Curves 
are also given which show the stress range permissible in the 
various wires tested and the improvement to be obtained by 
removing surface defects in the wire. (Messrs. Swan, Sutton, 
and Douglas, in a paper entitled “‘An Investigation of Steels for 
Aircraft-Engine Valve Springs” presented before the Institution 
of Mechanical Engineers, London, Feb. 20, 1931; abstracted 
through The Engineer, vol. 151, no. 3920, Feb. 27, 1931, p. 231, e) 


MOTOR-CAR ENGINEERING 
Thermostatic Control of Crankcase Oil 


TTHE author considers this a much-needed development. 

When the internal-combustion engine is started, good 
lubrication must be immediately provided to all of its parts. 
Had the lubricant been properly varied with the season and 
means provided for maintaining it at proper temperatures, this 
condition could be very easily satisfied. Actually cold lubrica- 
tion of the engine depends entirely upon the crankcase oil's having 
proper physical characteristics, and its delivery to the bearings 
ind cylinder walls depends as much upon its viscosity at the 
crankease temperature as upon the more generally accepted pour- 
point criterion. 

A series of dynamometer tests were made in the latter part of 
1928 with a large poppet-valve bus engine and a sleeve-valve 
passenger-car engine. From these tests it appears that a partial 
solution of the starting problem is to use very low-viscosity oils 
or to accomplish the same thing by either prediluting higher- 
viscosity oils or preheating the latter. 

However, diluted oils are not desirable after the engine is warmed 
up. This immediately suggests a favorite trick used before self- 
starters were in general use, namely, stopping the engine with 
the choke. By so doing the gasoline sucked into the various 
cylinders will dilute the oil on the cylinder walls, thereby reducing 
the starting effort required next morning without excessively 
diluting the crankcase oil. As a matter of fact, such procedure 
really reduces the amount of choke required the following morning. 
In stopping the engine by this method, it should first be idled 
and then stopped by pulling out the choke. After this operation 
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is completed the ignition should, of course, be shut off to avoid 
discharging the battery. This method is not proposed as an 
ideal solution, but merely as a practical means in cases where 
other methods cannot be employed. 

From another series of tests it would appear there is a tre- 
mendous difference in the starting ability of different cars. For 
example, it is permissible to use an oil of as much as 80,000 sec. 
Saybolt viscosity at the starting temperature in car 1, yet in cars 
4 and 5 trouble would be encountered if the crankcase-oil viscos- 
ity were higher than 25,000 sec. 

After describing certain pumping experiments the author 
gives the following summary of his work: 

1 Gasoline of reasonable volatility will permit easy starting, 
provided other factors are correct. 

2 The relation of friction horsepower to starter horsepower 
and engine power at low speeds is the real controlling factor. 
It is important for the manufacturer to so design his engine and 
starting equipment that as soon as firing occurs the power devel- 
oped will be sufficient to not only kick out the starter but to main- 
tain operation and rapidly accelerate the engine. 

3 The viscosity of the crankcase oil at the starting tempera- 
ture is of great importance. Regardless of what the manufac- 
turer should do, this viscosity must be low enough to permit the 
engine as designed to carry the friction load as soon as it fires. 
Otherwise the engine will die. 

4 It has been shown that a motor oil which will give first- 
class starting results in a given car may be entirely unsuited 
for a second car under the same winter temperatures. 

5 The most adverse starting conditions are encountered 
immediately after charging the engine with fresh oil. After 
several days’ operation sufficient dilution of the crankcase oil 
occurs to reduce materially the starting effort required. 

6 It is suggested that crankcase oils be changed if possible 
on warm days, so that they may have a chance to reach dilution 
equilibrium before the next cold day arrives. 

7 Every operator should realize that it is important for him 
to make certain that his starter, battery, ignition system, spark 
plugs, gap settings, and carburetor adjustment are correct. If 
more attention were paid to these factors much less starting 
trouble would be encountered when cold weather arrives. 

8 After starting a cold engine it should be allowed to idle 
until lubrication is fully established. Otherwise bearings and 
cylinder walls may be scored. 

9 It is not necessarily true that low-pour-point oils will es- 
tablish lubrication more rapidly than high-pour-point oils. 
The viscosity of the oil at the crankcase temperature is as impor- 
tant asthe pour point. (Dr. A. E. Becker, Standard Oil Develop- 
ment Co., in a paper presented before the New England Section 
of the Society of Automotive Engineers; abstracted through 
Automotive Industries, vol. 64, no. 10, March 7, 1931, pp. 401-405 
and 415, 8 figs., ep) 


POWER-PLANT ENGINEERING 
The Columbus Pan Ash Separator 


A SEPARATOR used for the recovery of coke or combustible 
material from the ashes relies on their relative specific 
gravities as a basis of separation. 

The Columbus separator, Fig. 6, consists of two main parts, a 
revolving sieve drum B into which the ash is fed through the 
orifice A, and the separator proper. The process is briefly as 
follows: 

The material passes through the revolving mesh-sieve drum 
B to remove the fine dust, and through a revolving large-meshed 
grid C, any occasional oversize (the elimination of which is 
desirable, consisting mainly of pure slag of no calorific value) 
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being passed out through the chute EZ. From the grid C the 
material drops into the separator chamber F, within which 
revolve, in separate chambers, two superimposed conveyor worms 
Gand H. The container is half full of water, the specific gravity 
of which has been increased to about 25 or 30 deg. by any of the 
numerous means readily available, such as the admixture of 
common clay, loam, chalk, carbide lime, or salt lye. Upon 
falling into this liquid the heavy slag immediately sinks to the 
bottom, while the lighter coke floats on the surface. The upper 
conveyor worm G, which projects well into the liquid but does not 
reach the bottom of the tank, picks up the coke only and takes it 
to the chute K. The lower conveyor worm H, on the other hand, 
is carried down to the tank bottom, picks up the slag and stones 
only, and passes them out through the separate chute L. 

The two worms G and H, as well as the revolving sieve drum 
and the elevator, are all driven from one main driving shaft, 
from 1 to 4 hp. being absorbed according to the size and output 
of the machine. The water consumption is 20 to 50 gal. per hr.; 
any waste water, fresh or salt, can be used. 

Both the coke and the slag are immediately available for use. 
The coke, having become only superficially moistened, can at once 
be re-fed into a furnace. As the coke becomes slightly coated 
with clay, a washer and grader can be attached to the separ:: or 
to remove all traces of discoloration when the coke is for sale and 
not to be consumed at the works. 











Fie. 6 Sxction THrouGcH CoLumsus Pan Asu SEPARATOR 

In spite of the fact that the coke is sometimes immersed twice, 
once in a separator and once in a washer, if lumps of the coke are 
broken open it will be seen that the water has not penetrated 
into the structure at all, as the period of immersion is extremely 
short and no force of water is required as in the case of an im- 
pulse washer. 

Fig. 1 in the original article (not reproduced here) shows the 
a rangement of a medium-sized plant complete with pit and 
feeding elevator. (Mechanical Handling, vol. 18, new series I, 
Jan. 13, 1931, pp. 11-12, 3 figs., d) 


Loads on Pulverized-Coal-Fired Furnaces 


N DESIGNING a pulverized-coal-fired furnace the first 

question that arises is that of normal load. It cannot be 
chosen arbitrarily any more than can the output of an engine 
cylinder having a given stroke volume. Formerly the matter 
of load was one determined purely by experience of the designer, 
and where a new type was involved the designer had to depend 
on analogy. This naturally led to a number of erroneous de- 
signs and indicated the need for an analytical method for the 
determination of this load, which is what the author attempts to 
do. He quotes papers Nos. 1956 and 2024 of the A.S.M.E. 
Transactions presenting the methods proposed by Professor 
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Wohlenberg and his collaborators, but claims that his method 
is different as he bases his calculation deliberately on the flame 
conditions and not the heating area, and attempts to base the 
behavior of the boiler on the dynamic thermal equilibrium be- 
tween combustion and heat transfer. It is only quite recently 
that a base for such an investigation has been provided by the 
theory of the process of combustion proposed by Staub (compare 
Zeitschrift des Vereines deutscher Ingenieure, 1930, no. 13, p. 395). 

The specific load on a furnace is the number of calories that 
can be generated in it per hour per cubic meter of volume, as- 
suming complete combustion without any residue and including 
the heat originating in preheating. The specific load is measured 
in kilogram-calories per cubic meter per hour. The total load 
is the corresponding amount of heat generated in the entire 
furnace and is mea- 600- 
sured in kilogram-cal- 
ories per hour. Ac- 
cording to our present 
knowledge the follow- 
ing factors limit the 
load capacity on a fur- 
nace: 

I—Relating to the 
proper combustion of 
fuel: 1, Its combustion 
characteristics; 2, tech- 
nique of its combus- 
tion; and 3, fusibility 
of its ash. 

I[1—Relating to the 
boiler: 1, The ability of 
the heating surface to 
absorb heat; and 2, 
the mechanical, thermal, and chemical stressing of the material. 

At first engineers had to combat the limits imposed by the 
speed of combustion obtainable, and every effort was directed 
toward increasing this speed. However, the problem has now 
been solved to such an extent that the attainable speed of com- 
bustion far exceeds the permissible speed. The increase of 
speed of combustion is today still an outstanding problem only 
in the case of very small, effectively cooled furnaces operating on 
lean fuels. 

In the case of large furnaces the determining factors today 
are the properties of the ash and the heat transfer at a given load 
capacity. The fine ash must be cooled below its softening point 
before it comes in contact with the heating surfaces, and this 
cooling takes place to the extent to which the ash can radiate 
its heat. This is the crux of the problem. The dynamic thermal 
equilibrium in the furnace is determined by the equation: 
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Fic. 7 ApDIABATIC-COMBUSTION TEM- 
PERATURE AS A FUNCTION OF TIME 


{Bituminous coal, lower heat value 7000 kg 
cal. per kg. (12,600 B.t.u. per Ib.); 25 per 
cent excess air; ordinates; adiabatic; combus 
tion temperatures in deg. cent.; 
fraction of burning time. ] 


abscissas 


Heat transfer to the heating surface (in kg-cal. per hr.) = 
thermal efficiency X total furnace loading (in kg-cai. per hr.) 


where the thermal efficiency is determined by the temperature 
drop in the fire chamber. The author assumes that the heat 
in the furnace is transferred exclusively by radiation. In the 
region of high temperatures there is all the more justification for 
such an assumption as the flame is kept as far as possible from 
the walls of the furnace in order to avoid clinkering. On the 
other hand, the question as to what is the temperature of radia- 
tion, i.e., the average temperature which corresponds to the actual 
value of the heat of radiation, has hitherto been answered only in a 
rather unsatisfactory manner. This temperature must obviously 
lie between the adiabatic temperature of combustion and the 
temperature actually attained under conditions of dynamic 
equilibrium. The actual conditions are best approached if we 
define as the temperature of radiation the geometric mean be- 
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tween these two values. The upper limit, i.e., the adiabatic 
temperature of combustion, is here by no means constant but is a 
function of time, depending on the combustion process of the 
pulverized fuel (Fig. 7). 

The desired relationship between the generation of the flame 
and the heat transfer is in the first approximation determined 
by this time function. The author discusses this subject in 
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the fuel’’ as produced by the combustion and the load ‘‘beginning 
with the boiler” as determined by the heat transfer. Both are 
functions of temperature, time, and volume, and it is only where 
these functions have equal values that equilibrium is obtained. 
The creation of certain definite temperature conditions in a given 
furnace makes it possible to attain a given loading capacity. 
These equilibrium calculations permit us to establish what factors 
determine the load capacity, and to what extent. 
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{Ordinates, loading capacity of furnace in 
millions of kg-cal. per cu. m. per hr. Ab- 
scissas, end temperature of furnace, deg. 
cent. (Feuerraunm lange = length of fur- 
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Fig. 10 VaRIaTIONS OF TEMPERATURE IN FURNACES OF DIFFERENT 
SHape put ALL oF A ToTAL VOLUME oF 8 Cu. M. 
[ Abscissas, length of path of combustion in meters. 
length of furnace; End Temperatur im Feuerraum 
the furnace).] 


(Feuerraum linge = 
= final temperature in 


detail in Appendix No. 2 of the paper, in which among other 
things he develops the fundamental equation for the dynamic 
thermal equilibrium. This part is not abstracted here because 
of lack of space, but it enables us to consider analytically the 
relationship at the equilibrium between the load “beginning with 


nace.) | me 


duration of cooling.) ] 


influence of the combustion process, which comprises admission 
of air and time taken for combustion. 
INFLUENCES OF THE FURNACE 

Dimensions. The vital importance of this factor is shown 
in Fig. 8. The permissible load falls off rapidly with an increase 
of the dimensions of the furnace, bringing about an increasingly 
unfavorable relationship between heating surfaces and volume. 
Practice has already clearly established that in large boilers only 
comparatively low loading can be used, while in such small 
furnaces as those used in locomotives and on shipboard the high 
outputs are not only permissible but actually necessary. Most 
kinds of ash unfortunately become dangerous at temperatures 
about 900 deg. cent. The top temperature in the furnace must 
therefore observe this limit in order to avoid clinkering on the 
furnace walls. As a result the firebox of a locomotive with a 
volume of 5 to 6 cu. m. (176.5 to 211.8 cu. ft.) must not be loaded 
beyond 1,000,000 kg-cal. per cu. m. per hr. (1 cal. per cu. m. 
= 0.112 B.t.u. per cu. ft.), while the furnace of a large boiler 
with an output of 100 tons of steam will not stand a load of more 
than 200,000 kg-cal. per cu. m. per hr. The load capacity of a 
furnace increases very rapidly with increase of permissible top 
temperature. If the ash softens at 1000 deg. cent. instead of 
900 deg. cent. the output of the furnace may be increased by 
from 25 to 30 per cent, which indicates what a tremendously 
important key position the ash occupies. 

Shape of Furnace. If instead of a cubical fire chamber an elon- ~ 
gated shape is selected there will be more cooling surface for the 
same volume. The working of an 8-cu. m. (282.4 cu. ft.) furnace 
is shown in Fig. 9. When the chamber is increased in length from 
2m. to 4 m. (6.56 to 13.12 ft.), the loading capacity, depending 
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on temperature, increases from 35 to 50 per cent. This affords 
great and as yet untapped possibilities. For example, one 
might contemplate a design in which large fire chambers are 
divided into a battery of smaller and longer chambers opening 
into one larger boiler. It has been well known for a long time 
that large single furnaces are not practical, and engineers have 
not hesitated to divide them up into several units. Such a sub- 
division of large furnaces into several units would have advan- 
tages from the point of view of the technique of firing, as the prob- 
lem of supply of secondary air could be easier solved by this 
method. This problem is primarily one of mixing, and large vol- 
umes mix together in a less satisfactory manner than small ones. 
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Fig. 12 TEMPERATURE VARIATION WITH POWDERED COALS OF 
DIFFERENT BuRNING TIMES IN A FuRNACE OF 8 Cu. M. ToTaL 
VOLUME COOLED ON FIvE SIDES 
[Ordinates, temperature in deg. cent. Abscissas, time in seconds. Upper 
left-hand corner point shows maximum temperature of combustion; lower- 
most solid curve, duration of combustion of 1 sec.; broken-line curve is a 
curve of cooling of the completely burned-out flame. ] 


Figs. 10 and 11 show the temperature variation of these furnaces 
with time for a total combustion period of 0.2 sec. One can see 
the typical sharp rise and slow falling off of thiscurve. With the 
extension of the furnace to a length of 4 m. (13.12 ft.) the top 
temperature goes down from 1340 to 1250 deg. Still more 
interesting is the improper ratio between the given combustion 
period and the necessary period of cooling. The total time at 
1000 deg. in a furnace 4 m. long must be twice as great as the 
combustion period. In operation this difference is utilized by 
coarser pulverization, and it constitutes the necessary reserve 
in case of variations of load. In any event it appears that 
wherever the combustion is completed before the fuel enters the 
region of the “convection heating surfaces,’ the temperature 
constitutes the deciding factor in the matter of load capacity on 
the furnace. 

The author discusses next the influence of the size and tempera- 
ture of the heating surfaces, and then proceeds to deal with the 
process of combustion itself. He considers first the excess air 
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and points out that with purely primary air operation the in- 
fluence of excess air is a threefold one: 1, If the temperature 
of combustion and hence the total temperature level sinks, the 
loading capacity increases; 2, if, however, the smaller drop of 
temperature results in a poorer carrying off of the heat, then the 
loading capacity of the furnace decreases; and, 3, with an increase 
of excess air the volume of flue gases increases, and this again 
leads to a falling off in loading capacity. 

Combustion Period. Fig. 12 shows the time-temperature rela- 
tion for powdered fuels of various speeds of combustion, the 
graph clearly showing how with a decrease in duration of the 
combustion the flame becomes shorter and hotter. It also shows 
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Fig. 13. INFLUENCE OF DURATION OF COMBUSTION AND COMPLETE 
COMBUSTION ON THE LOADING CAPACITY IN THE CASE OF A FURNACE 
oF 8 Cu. M. Tora VoLuME 


[Ordinates, loading in kg-cal. per cu. m. per hr. (To translate into B.t.u. 

per cu. ft. per hr. multiply by 0.112.) Abscissas, end temperature in the 

furnace in deg. cent. Curve 0, duration of combustion; curve 3, loss in 
complete combustion. } 


that small and powerfully cooled furnaces not oaly make it possible 
to reduce the duration of combustion, but actually make it impera- 
tive. This is so because for a combustion period of one second 
the highest equilibrium temperature is only about 900 deg. cent. 
which does not insure steady operation as the flame is interrupted 
at the least disturbance. Because of this, assuming complete 
combustion, it is important to note that the final temperature 
depends essentially only on the total length of the combustion 
period. Fig. 13 shows the functional relation between duration 
of combustion on the one hand and capacity for handling loads on 
the other. According to this figure the increase in load capacity 
is not proportional to the reduction in the combustion period, 
because cutting this in half produces not a double loading but 
only one 1.6 to 1.7 times the original loading. This is due to the 
higher temperature level with the shorter duration of combustion, 
and to the fact that it partly cancels the gain from the shorter 
duration of combustion by developing a greater volume of gases. 
From this figure it also appears that the loading capacity increases 
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tremendously when there is a small percentage of unconsumed 
fuel, the increase being for 1 per cent fuel, 25 per cent; for 2 per 
In practice 
this kind of load reserve can be utilized only where the fuel is 


cent, 35 per cent; and for 3 per cent, 45 per cent. 


very cheap and facilities are provided for removing the dust 
from the stack gases. From this the author proceeds to a 
consideration of the matter of air supply as affecting the capacity 


of the furnace to handle loads. 
COEFFICIENT OF RADIATION 
What the coefficient of radiation of a pulverized-coal flame is, 
is as yet not at all clear. The main point is that it is not a co- 
efficient of radiation of individual solid particles of fuel or ash 
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Fig. 14 Decree oF BLACKNESS OF FLAME 1 M. IN DIAMETER 


boundary of complete combustion 


lusbrandgrense 


that matters, but the integrated value for the radiation from 
all the millions of heat-radiating solid and gaseous particles, in 
other words, the coefficient of flame radiation. From what we 
know of the laws of distribution of particles of solid fuel, their 
reduction in surface area during combustion and gas radiation, 
the integrated value, which comprises both the degree of black- 
ness and the radiating areas, may be represented by a complex 
function of at least seven independent variables, namely, fine- 
ness, volume of exhaust gases, ash content of the powdered fuel, 
temperature of gas, time, absolute dimensions of the furnace, and 
distance from the heating areas. The derivation of this for- 
mula is given in Appendix No. 3 to the original article, which 
cannot be reproduced here because of lack of space. It is stated, 
however, that this function leads to interesting conclusions as to 
the nature of the flame, and it has been evaluated in Fig. 14 
for the case of a firetube boiler 1 m. (3.28 ft.) in diameter. 

In this case there are grouped around the burner a number of 
curves of an elliptical nature indicating equal degrees of black- 
ness of the flame. The outer layer represents a zero value, in 
that right at the burner there forms a fairly large core, the in- 
ternal portion of which gives up no heat to the heating surfaces 
because the layer of flame surrounding it radiates black and is 
therefore not transparent to radiation. To the extent to which 
combustion progresses the flame becomes rapidly transparent 
and the coefficient of radiation decreases until the coal dust has 
been completely consumed, and then remains approximately 
constant. 

Particular attention is called to the small thickness of the 
layer transparent to radiation at the beginning of combustion. 
It is only after it has traveled about one-third of the combustion 
path that’the inside of the flame begins to be affected by the 
cooling influence of the wall, and after complete combustion it 
attains only about 70 per cent of the maximum radiation capa- 
city. This figure explains many phenomena which have been 
observed in powdered-coal flames. Thus, for example, the igni- 
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tion of the air-powdered-coal mixture takes place from the edges 
inward, because the inward-bound radiation from the hot brick- 
work of the furnace does not penetrate to the core. On the other 
hand, this non-transparent layer acts as a jacket, protecting the 
core of the flame from giving up radiation and thereby facilitating 
reignition. It follows from this that large single burners require 
longer paths for ignition than do group burners of the same 
combined capacity. 

Another way to reduce the time of ignition is by reducing tur- 
bulence in the primary powdered-coal-air mixture. It should 
be borne in mind, however, that the radiation characteristics of a 
flame depend on the size of the furnace, as indicated by two dia- 
grams in the original article. Among other things mentioned 
in this connection is the conclusion of the author to the effect 
that larger furnace dimensions induce stronger wall cooling, and 
that the larger the flame, the more elastic it becomes. Because 
of all these factors it is impossible to apply directly experience 
with small furnaces to large ones. 


FLAME IsoTHERMS 

By introducing values for the coefficient of radiation as they 
vary in time and space into the fundamental equation which 
the author has previously derived for dynamic thermal equilib- 
rium, graphs are obtained showing the functional connection 
between the distribution of temperature and the coefficient of 
radiation (Fig. 15). These graphs apply only to the case of the 
axis of the flame cylinder. Because of the radiation-protective 
effect of the outer flame jacket the temperature rises very rapidly 
and reaches its maximum at-the moment when the intensity of 
radiation begins to fall off. This decrease in radiation is also 
in clear functional relationship with the coefficient of radiation, 
which attains its minimum at complete combustion. It is of 
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Fie. 15 TEMPERATURE AND COEFFICIENT OF RADIATION ALONG 
Ax1s OF FLAME 


{Flame cylinder 1 m. in diameter. (Ausbrandgrenze = boundary of 
complete combustion; Sirahlungsziffer = coefficient of radiation; Zeit = 
time; Weg = path.)] 


interest that from that point it begins to increase, though slowly. 
This is due to the cooling, which leads to an increase in size of the 
ash particle and increase in molect:'ar density. It would appear, 
therefore, that the coefficient of radiation when referred to the 
heating area is, both for solid and for gaseous radiation, inversely 
proportional to the temperature. A very plausible explanation 
of this fact seems to offer itself. The gas follows the Gay-Lussac 
law, and this taken together with the Avogadro law means that 
the number of radiating particles in a unit of space must be in- 
versely proportional to the absolute temperature. From this 
an approximate conclusion may be reached covering the case 
of solid flame radiation by substituting dust density for mo- 
lecular density. The author claims that in many cases this way 
of considering the facts leads to a simplification of calculation 
of flame radiation and permits an immediate comparison between 
solid and gaseous radiation. If now the velocity field of a gas 
stream at the exit from a nozzle is taken into account, the true 
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flame isotherms are obtained as shown in Fig. 16. It would ap- 
pear that each open powdered-fuel burner has an ignition zone 
of its own, i.e., a zone of temperature in which the eye does not 
yet detect any phenomena of firing. By calculation it can be 
shown that this zone is determined practically exclusively by 
the velocity field. Around this comparatively cold zone as a 
jacket is a hotter zone having its maximum temperature at the 
tip of the flame. Of interest is the location of the “complete 
combustion boundary,’’ which show how far the tip of the flame 
in the case of an open tubular burner runs ahead and how badly 
this affects the utilization of the furnace space. This boundary 
may be considered as an important index as regards the differ- 
ence between fire-chamber loading and flame loading. For 
example, if the stack gases with the same amount of powdered 
fuel and air leave the fire chamber with a temperature of, say, 
1000 deg. cent. (1832 deg. fahr.), the loading on the fire chamber is 
constant, entirely independent of the appearance of the tem- 
perature process and hence entirely independent of the flame 
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pulverized coal in the air and gases of combustion. It is therefore 
a burning core and not a gas medium which is the starting point 
for all radiation and combustion phenomena. 

The second appendix is devoted to the development of the 
fundamental theory of dynamic thermal equilibrium and its 
application to the problems of: (a) heat transfer to the heating 
areas in the furnace; (b) development of heat in the firing cham- 
ber; and (c) conditions of equilibrium. 

The third appendix deals with the coefficient of radiation in 
the case of solids and gases, as well as with the matter of trans- 
parency to radiation. (P. Rosin and R. Fehling in a paper pre- 
sented on May 22, 1930, to the Pulverized Coal Board of the 
Federal Coal Council, at a jo'nt meeting of the Committee of 
Investigation of Combustion Problems of the Federal Coal 
Council and the Subcommittee on Boiler Firing of the German 
Society of Engineers; read before latter body in Dresden, Nov. 
14, 1930, and abstracted through Die Wadarme, vol. 54, no. 3, 
Jan. 17, 1931, pp. 42-50, 15 figs., eA) 











International Congress of General 
Mechanics, Liege, 1930 


A Heavy-O1 Gas TURBINE 


HE heavy-oil gas turbine described 

in a paper read by M. Brasseur 
at the Congress is a combination of a 
two-stroke-cycle double-acting Diesel 
engine and a turbine with three ve- 
locity stages. The groups of two cyl- 
inders in the Diesel are remarkable in 
that they have a single connecting rod 
with two pistons located at the ends 
of the connecting rod and without 
any connection to the turbine disk. A 
single reciprocating movement of the 
straight-line connecting rod running 
in two guides insures the different 
phases of the Diesel cycle for each group 
of two cylinders located along the same 
axis. This connecting rod carries with 
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[Velocity of injection along the axis, about 12 m. (39.3 ft.) per sec. 


loading as such. The volume of the flame is inversely propor- 
tional to the velocity of combustion. This is not important for 
the determination of the dimensions of the fire chamber and 
the cooling areas, but extremely so for the proper distribution of 
the brickwork, the heating areas, and the matter of selection of 
materials. This is due to the fact that the flame load affects that 
property of pulverized-coal flame which we might call “thermal 
hardness.”” The higher the flame load the greater are the stresses 
on the materials of which the furnace is constructed. 

Rapid rise of temperature is followed by a slow cooling which 
is characteristic of all exothermal surface reactions. The fur- 
ther the combustion proceeds the further are the isotherms ex- 
tended in the axial direction, which means that the laws of radia- 
tion practically govern the graph. 

The author claims that this astounding agreement between 
calculation and experience is of very great value, inasmuch as it 
affords the possibility of predetermining in advance the action 
of a flame, and is of valuable assistance to the designer in laying 
out his firing plant. 

The article is followed by three appendixes. In the first, 
a general determination of the flame, the author considers the 
powdered-coal flame as a suspension of burning particles of 


FurNACE ISOTHERMS FOR A FLAME CYLINDER 1 M. In DIAMETER 


Duration of combustion, 0.1 sec 
Ausbrandgrenze = boundary of complete combustion. } 





it the connecting rods of a four-cycle 
compressor providing injection air and 
air for starting. The absence of con- 
nection between the engine pistons and 
the turbine eliminates all lateral thrust of the pistons against the 
cylinders both in the engines and in the compressors. The engine 
connecting rod is connected to the turbine by a doublering mounted 
onafree wheel. One of these rings is carried in the direction of ro- 
tation of the turbine by the right-hand side of the engine connecting 
rod, and the other ring by the left-hand side of the engine con- 
necting rod. There is therefore a complete independence between 
the Diesel and turbine sides of the installation. The turbine 
proper is mounted on the engine crankshaft and concentric to 
the bucket wheel is mounted the ring of turbo-compressors 
furnishing the scavenging air for the Diesel cylinders. The water 
pump with two circular radiators provides cooling water for the 
Diesels and compressors. The Diesel cylinders are set in pairs 
all around the periphery of the turbine and in such a number as 
would make it possible to increase the power without modifying 
in any essential way the turbine parts. As soon as the turbine is 
started the connecting rods first carry the turbine disk; then 
as the velocity of the gas increases the connecting rods come into 
play less and less, and finally act merely as a reservoir to feed hot 
gas to the turbine. The number of back-and-forth strokes of 
the engine connecting rod increases until an equilibrium is es- 
tablished between the engine work and the work of resistance 
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consisting chiefly in the compression of the engine cylinders and 
compressors. (d) 


INVESTIGATION OF STEAM Pipina From THE Pornt oF VIEW 
or Its Apitity TO ABSORB THE Errects oF EXPANSION BY 
Evastic DEFORMATION 


It is claimed by its author, Henri Carlier, that the present paper 
gives a general method for determining the elastic ability of steam 
piping. 

1 Case of a Pipe Rigidly Held at A and B (Fig. 17). The 
following are the general formulas expressing the elastic ability 
of the pipe in the two principal directions of the figure or the virtual 
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Fic. 1S Geometric CONSTRUCTION TO DERIVE THE ORIGIN OF 
Axes x’ AND y’ IN THE CASE oF A Pips HeEtp at OnE END AND 
ROTATED AT THE OTHER END 


elastic displacements Azg and Ayz of the end B with respect to 
= 


l 

EI (PI, — P'Izy) = Ata = laT 
; F's PI A haT 
—— ry) = == 1 
El v YB a@ 


In Fig. 17, G is the center of gravity of the figure and is here also 
the central point of the elastic system. Gz and G, are two axes 
located parallel to the principal directions of the figure. P and 
P’ are the reactions created by the expansion in the two direc- 
tions; a is the coefficient of expansion; 7’, difference of tempera- 
ture; E, coefficient of elasticity of the metal of the tube; /, 
moment of inertia of the section of the tube; Jz, moment of 
inertia of the figure relative to the axis of z; J, moment of inertia 
of the figure relative to the axis of y; and J,, = resultant 
moment of inertia. 

2 Case of a Figure Where the End A Undergoes a Rotation 
aa While the Other End B Is Rigidly Held. The virtual dis- 
placements of the point B with respect to A are expressed by the 
formulas 


laT 
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The point O’ determining the origin of the axis z’y’ can be 
determined by the geometric construction shown in Fig. 18. 
O is the central point defined by the condition 


Mds 
EI 


ant 


The points A, O, O,’ and G are on the same straight line. This 
method permits determining the central point on the direction 
of the central force together with its properties. 


Operating Experience With 1200-Lb.-Pressure Boilers at 
the Masonite Corporation 


N THE Masonite process wood chips are blown into fiber by 

the use of steam at a pressure of 1000 lb. per sq. in. In this 
case, therefore, the high-pressure steam is used for process pri- 
marily. Two boilers are available, 1200-lb. pressure Babcock 
& Wilcox make of the cross-drum, sectional-header type. One 
of these boilers is fired with wood refuse, while the other is 
fired with coal by a Westinghouse single-retort stoker. By the 
end of the year both boilers will have been changed to natural- 
gas firing. 

The following operating experiences have not been previously 
published. The 2-in. tubes have proved to be more immune to 
failure due to scale formation than have the heavier-wall 3!/,-in. 
tubes. This is directly due to the thinner wall sections. Another 
advantage in favor of the thinner tubes is the lower flue-gas 
temperatures. 

Although condensate from the low-pressure drying system is 
used for boiler-feed purposes, the boiler feed at times contain 4 
p.p.m. of hardness expressed as calcium carbonigng This hard- 
ness is chargeable entirely to leakage of the fig ‘a steam con- 
densers. 

The only tube failure to occur in the past seven months was 
that of a tube in the bottom row of the second high-pressure 
boiler. This failure occurred on a Tuesday night, but the boiler 
was kept operating at 250 per cent of rating until the following 
Sunday morning. This fact has been proof to the operating 
personnel that the operation of boilers at thi? pressure is no 
more dangerous than the operation of boilers in the lower pres- 
sure ranges. 

The tube failure previously mentioned was caused by the 
deposition of a dried-out sludge on the bottom of the lower row of 
the tubes. Since the boilers were opened for an insurance in- 
spection two weeks before the failure occurred, it is apparent that 
this could not have been prevented. The boiler was left dry dur- 
ing the two weeks that followed the inspection due to the fact that 
the mill was not running and the boiler room was shut down, mak- 
ing it impossible to pump up the boilers. 

From data in the original article it would appear that the failure 
was caused by sludge deposits, an analysis of which is given in that 
article. In order to minimize the danger of hard-scale formation 
in the high-pressure boilers it was decided to maintain a sodium 
carbonate alkalinity of between 80 and 130 p.p.m. and a phos- 
phate concentration of from 50 to 100 p.p.m. (E. G. Grady, 
Steam Engr., Masonite Corp., Laurel, Miss., in Combustion, 
vol. 2, no. 7, Jan., 1931, pp. 47-49, 4 figs., p) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c comparative; 
d descriptive; e experimental; g general; A historical; m mathe- 
matical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. 
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flame isotherms are obtained as shown in Fig. 16. It would ap- 
pear that each open powdered-fuel burner has an ignition zone 
of its own, i.e., a zone of temperature in which the eye does not 
yet detect any phenomena of firing. By calculation it can be 
shown that this zone is determined practically exclusively by 
the velocity field. Around this comparatively cold zone as a 
jacket is a hotter zone having its maximum temperature at the 
tip of the flame. Of interest is the location of the “complete 
combustion boundary,”’ which show how far the tip of the flame 
in the case of an open tubular burner runs ahead and how badly 
this affects the utilization of the furnace space. This boundary 
may be considered as an important index as regards the differ- 
ence between fire-chamber loading and flame loading. For 
example, if the stack gases with the same amount of powdered 
fuel and air leave the fire chamber with a temperature of, say, 
1000 deg. cent. (1832 deg. fahr.), the loading on the fire chamber is 
constant, entirely independent of the appearance of the tem- 
perature process and hence entirely independent of the flame 
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pulverized coal in the air and gases of combustion. It is therefore 
a burning core and not a gas medium which is the starting point 
for all radiation and combustion phenomena. 

The second appendix is devoted to the development of the 
fundamental theory of dynamic thermal equilibrium and its 
application to the problems of: (a) heat transfer to the heating 
areas in the furnace; (b) development of heat in the firing cham- 
ber; and (c) conditions of equilibrium. 

The third appendix deals with the coefficient of radiation in 
the case of solids and gases, as well as with the matter of trans- 
parency to radiation. (P. Rosin and R. Fehling in a paper pre- 
sented on May 22, 1930, to the Pulverized Coal Board of the 
Federal Coal Council, at a jo'nt meeting of the Committee of 
Investigation of Combustion Problems of the Federal Coal 
Council and the Subcommittee on Boiler Firing of the German 
Society of Engineers; read before latter body in Dresden, Nov. 
14, 1930, and abstracted through Die Wdarme, vol. 54, no. 3, 
Jan. 17, 1931, pp. 42-50, 15 figs., eA) 











International Congress of General 
Mechanics, Liege, 1930 


A Heavy-O1 Gas TURBINE 


HE heavy-oil gas turbine described 

in a paper read by M. Brasseur 
at the Congress is a combination of a 
two-stroke-cycle double-acting ‘Diesel 
engine and a turbine with three ve- 
locity stages. The groups of two cyl- 
inders in the Diesel are remarkable in 
that they have a single connecting rod 
with two pistons located at the ends 
of the connecting rod and without 
any connection to the turbine disk. A 
single reciprocating movement of the 
straight-line connecting rod running 
in two guides insures the different 
phases of the Diesel cycle for each group 
of two cylinders located along the same 
axis. This connecting rod carries with 





Fic. 16 Furnace IsoTHERMS FOR A FLAME CYLINDER 1 M. In DIAMETER 


[Velocity of injection along the axis, about 12 m. (39.3 ft.) per sec. Duration of combustion, 0.1 sec 
Ausbrandgrenze = boundary of complete combustion. } 


loading as such. The volume of the flame is inversely propor- 
tional to the velocity of combustion. This is not important for 
the determination of the dimensions of the fire chamber and 
the cooling areas, but extremely so for the proper distribution of 
the brickwork, the heating areas, and the matter of selection of 
materials. This is due to the fact that the flame load affects that 
property of pulverized-coal flame which we might call ‘thermal 
hardness.”’ The higher the flame load the greater are the stresses 
on the materials of which the furnace is constructed. 

Rapid rise of temperature is followed by a slow cooling which 
is characteristic of all exothermal surface reactions. The fur- 
ther the combustion proceeds the further are the isotherms ex- 
tended in the axial direction, which means that the laws of radia- 
tion practically govern the graph. 

The author claims that this astounding agreement between 
calculation and experience is of very great value, inasmuch as it 
affords the possibility of predetermining in advance the action 
of a flame, and is of valuable assistance to the designer in laying 
out his firing plant. 

The article is followed by three appendixes. In the first, 
a general determination of the flame, the author considers the 
powdered-coal flame as a suspension of burning particles of 





it the connecting rods of a four-cycle 
compressor providing injection air and 
air for starting The ebsence of con- 
nection between the engine pistons and 
the turbine eliminates all lateral thrust of the pistons against the 
cylinders both in the engines and in the compressors. The engine 
connecting rod is connected to the turbine by a doublering mounted 
onafree wheel. One of these rings is carried in the direction of ro- 
tation of the turbine by the right-hand side of the engine connecting 
rod, and the other ring by the left-hand side of the engine con- 
necting rod. There is therefore a complete independence between 
the Diesel and turbine sides of the installation. The turbine 
proper is mounted on the engine crankshaft and concentric to 
the bucket wheel is mounted the ring of turbo-compressors 
furnishing the scavenging air for the Diesel cylinders. The water 
pump with two circular radiators provides cooling water for the 
Diesels and compressors. The Diesel cylinders are set in pairs 
all around the periphery of the turbine and in such a number as 
would make it possible to increase the power without modifying 
in any essential way the turbine parts. As soon as the turbine is 
started the connecting rods first carry the turbine disk; then 
as the velocity of the gas increases the connecting rods come into 
play less and less, and finally act merely as a reservoir to feed hot 
gas to the turbine. The number of back-and-forth strokes of 
the engine connecting rod increases until an equilibrium is es- 
tablished between the engine work and the work of resistance 
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consisting chiefly in the compression of the engine cylinders and 
compressors. (d) 


INVESTIGATION OF STEAM Pipinac From THE Point oF VIEW 
or Its Aniuiry To ABSORB THE ErFEcTs OF EXPANSION BY 
Evastic DEFORMATION 


It is claimed by its author, Henri Carlier, that the present paper 
gives a general method for determining the elastic ability of steam 
piping. 

1 Case of a Pipe Rigidly Held at A and B (Fig. 17). The 
following are the general formulas expressing the elastic ability 
of the pipe in the two principal directions of the figure or the virtual 
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Fic. 18 Geometric CONSTRUCTION TO DERIVE THE ORIGIN OF 
Axes x’ AND y’ IN THE CASE OF A PipB HELD aT ONE END AND 
ROTATED AT THE OTHER END 


elastic displacements Azg and Aya of the end B with respect to 





a. 
l " 
= (Ple — P'ley) = Axe = lal 
EI (P'l, PIzy) = Ays = haT 


In Fig. 17, G is the center of gravity of the figure and is here also 
the central point of the elastic system. G, and G, are two axes 
located parallel to the principal directions of the figure. P and 
P’ are the reactions created by the expansion in the two direc- 
tions; a is the coefficient of expansion; 7’, difference of tempera- 
ture; E, coefficient of elasticity of the metal of the tube; /, 
moment of inertia of the section of the tube; Jz, moment of 
inertia of the figure relative to the axis of x; J, moment of inertia 
of the figure relative to the axis of y; and J,, = resultant 
moment of inertia. 

2 Cuse of a Figure Where the End A Undergoes a Rotation 
aa While the Other End B Is Rigidly Held. The virtual dis- 
placements of the point B with respect to A are expressed by the 








formulas 
EI = (PI, P'l.,) = Ate = laT 
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The point O’ determining the origin of the axis z’y’ can be 
determined by the geometric construction shown in Fig. 18. 
O is the central point defined by the condition 


Mds wt 
aan + El 


The points A, O, O,’ and G are on the same straight line. This 
method permits determining the central point on the direction 
of the central force together with its properties. 





Operating Experience With 1200-Lb.-Pressure Boilers at 
the Masonite Corporation 


N THE Masonite process wood chips are blown into fiber by 

the use of steam at a pressure of 1000 lb. per sq. in. In this 
case, therefore, the high-pressure steam is used for process pri- 
marily. Two boilers are available, 1200-lb. pressure Babcock 
& Wilcox make of the cross-drum, sectional-header type. One 
of these boilers is fired with wood refuse, while the other is 
fired with coal by a Westinghouse single-retort stoker. By the 
end of the year both boilers will have been changed to natural- 
gas firing. 

The following operating experiences have not been previously 
published. The 2-in. tubes have proved to be more immune to 
failure due to scale formation than have the heavier-wall 3!/;,-in. 
tubes. This is directly due to the thinner wall sections. Auother 
advantage in favor of the thinner tubes is the lower flue-gas 
temperatures. 

Although condensate from the low-pressure drying system is 
used for boiler-feed purposes, the boiler feed at times contain 4 
p.p.m. of hardness expressed as calcium carbonig This hard- 
ness is chargeable entirely to leakage of the fig ‘a steam con- 
densers. 

The only tube failure to occur in the past seven months was 
that of a tube in the bottom row of the second high-pressure 
boiler. This failure occurred on a Tuesday night, but the boiler 
was kept operating at 250 per cent of rating until the following 
Sunday morning. This fact has been proof to the operating 
personnel that the operation of boilers at thi) pressure is no 
more dangerous than the operation of boilers in the lower pres- 
sure ranges. 

The tube failure previously mentioned was caused by the 
deposition of a dried-out sludge on the bottom of the lower row of 
the tubes. Since the boilers were opened for an insurance in- 
spection two weeks before the failure occurred, it is apparent that 
this could not have been prevented. The boiler was left dry dur- 
ing the two weeks that followed the inspection due to the fact that 
the mill was not running and the boiler room was shut down, mak- 
ing it impossible to pump up the boilers. 

From data in the original article it would appear that the failure 
was caused by sludge deposits, an analysis of which is given in that 
article. In order to minimize the danger of hard-scale formation 
in the high-pressure boilers it was decided to maintain a sodium 
carbonate alkalinity of between 80 and 130 p.p.m. and a phos- 
phate concentration of from 50 to 100 p.p.m. (E. G. Grady, 
Steam Engr., Masonite Corp., Laurel, Miss., in Combustion, 
vol. 2, no. 7, Jan., 1931, pp. 47-49, 4 figs., p) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c comparative; 
d descriptive; e experimental; g general; h historical; m mathe- 
matical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. 

















Survey of United States Screw-Thread Practice 


TNDER the direction of the Sectional Committee on the 

/ Standardization and Unification of Screw Threads, spon- 
sored by the Society of Automotive Engineers and The American 
Society of Mechanical Engineers, with the National Bureau of 
Standards cooperating, a comprehensive survey of screw-thread 
practice in the United States is now being made. Over one hun- 
dred and fifty manufacturers and users of threaded products, so 
chosen that they constitute an average cross-section of industry, 
are being visited by the Committee’s representative. Each firm 
is being requested to give five samples each of the following twelve 
(12) sizes: Coarse-thread 6-32, 10-24, */;-16, 1/.-13, 
3/,-10, 1-8 and 1'/,-7; fine-thread series */s—24, 7/;.-20, '/.-20, 
5/,-18, and 1-14. Bolts, studs, nuts, and tapped holes, in all 
about 3000 items, are being forwarded to the Gage Division of the 
National Bureau of Standards at Washington. Here arrange- 
ments have been made for accurate measurement of the various 
elements of the threads and comparison of these with the Ameri- 
National Standard. The Committee’s representative is 
also obtaining from each firm visited a complete report of its ex- 
perience with American National Standard Threads and their 
gaging practice in the form of answers to a questionnaire. 

Many individuals, societies, and organizations of various kinds 
have had a p( in the development of the present American 
National StandZ%rd for Screw Threads, which is now very gener- 
ally recognized by both manufacturers and consumers in this 
country. It wasalong process, beginning with the gradual evolu- 
tion of the so called ‘“U. S. Standard.” In 1907 the A.S.M.E. 
added the dimensions for machine screws and coarse and fine 
threads, and in 1911 the S.A.E. completed and published the fine- 
thread series (1/, in. to 11/2 in., inclusive). 

The Great War emphasized very forcibly the great need for 
uniformity in screw-thread practice in the United States, espe- 
cially in regard to major diameter, pitch diameter, and minor di- 
ameter, and the limits for these dimensions in several classes of fits. 
Accordingly in July, 1918, Congress appointed the National Screw 
Thread Commission. After three years of intensive work the first 
report of the Commission was issued in 1921. Industry, as repre- 
sented by the Sectional Committee on Standardization and Uni- 
fication of Screw Threads, sponsored by the Society of Automotive 
Engineers and the American Society of Mechanical Engineers 
under the procedure of the American Standards Association, 
made a careful study of this report, and after joint conferences 
with the N.S.T.C. completed its first report which became an 
“American Standard’ and was published in May, 1924. This 
standard covers only screw threads for bolts, machine screws, 
nuts, and commercially tapped holes. 

The second and third reports of the Commission were com- 
pleted and published in 1924 and 1928, respectively. It is the 
1928 report which is now before the Sectional Committee for re- 
view. The present survey is intended to give authentic informa- 


series 


can 


tion upon which to base this review and the revision of the Ameri- 
can Standards for screw threads originally published in 1924. 

To assist the staff of the Bureau of Standards in obtaining 
the necessary measurements on the samples, all the gage manu- 
facturers have loaned on request such gages and other pre- 
cision instruments as are required with the exception of the ‘“‘not 
go” thread plug gages, which are being furnished by the Bureau. 





Included in the items supplied by the gage manufacturers are 


the following: roller snap gages, micrometer calipers, thread 
micrometers, indicating thread gages, ‘‘go’”’ thread plug gages, 
plain taper plug gages, and also optical-projection equipment. 

After all samples have been collected and the measurements 
completed and tabulated at the Bureau of Standards, a report will 
be prepared by the Sectional Committee giving the findings in 
detail. This report will not, of course, identify the various co- 
operating firms with the particular samples which they will have 
supplied. This information for obvious reasons will be kept en- 
tirely within the files of the Bureau of Standards. 

From the data obtained the Sectional Committee will be able 
to judge the extent to which the American National Screw Thread 
Standard has measured up to commercial requirements, and in 
what respects revisions should now be made in order that the 
standard may be made of greater service to American industry. 

The expenses for this screw-thread survey are being met 
jointly by the Bureau of Standards and the Sectional Committee. 
The Committee’s part thereof in turn has been subscribed by 
Engineering Foundation and a number of manufacturing firms. 


I.S.A. Conference in Copenhagen 


‘Tae American Standards Association (A.S8.A.), as a member 
body of the International Standards Association (I.S.A.), 
announces that a conference of secretaries of national standardiz- 
ing bodies and a series of meetings on technical subjects will be 
held in Copenhagen, Denmark, early in the present month. 
The projects on the program of the technical meetings to be 
held in Copenhagen are given below, the country named in 
parenthesis being the secretariat for the project: ISA 20, 
Aeronautics (Germany); ISA 10, Drawings (Switzerland); ISA 
4, Ball Bearings (Sweden); ISA 23, Agricultural Machinery 
(Germany); ISA 7, Rivets (/olland); ISA 2a, Metric Screw 
Threads (Switzerland); ISA 2b, Metric Bolts and Nuts (Switzer- 
land); ISA 3, Fits Between Cylindrical Parts (Germany); ISA 
17, Steel and Iron (Switzerland). 





NEW AMERICAN STANDARDS 


The following standards were approved by the A.S.A. 
during the month of March 15-April 15, 1931: 


Cotton Rubber-Lined Fire Hose (Revision of L3- 
1929). (American Tentative Standard) 
Sponsored by the American Society for Testing Ma- 
terials, Fire Protection Group. Published by the 
American Society for Testing Materials. 


Cast-Iron Pipe Flanges and Flanged Fittings for 
Maximum Working Saturated-Steam Pressure of 
25 lb per Sq. In. (Gage), (B-16b2). (American Ten- 
tative Standard) 

Sponsored by the Heating and Piping Contractors 
National Association, the Manufacturers Standardi- 
zation Society of the Valve and Fittings Industry, 
and The American Society of Mechanical Engineers. 
Published by the A.S.M.E. 
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Revisions and Addenda to the Boiler Con- 
struction Code 


HE Boiler Code Committee has received and acted upon 
a number of suggested revisions which have been approved 
for publication as addenda to the Code. These are pub- 
lished below, with the corresponding paragraph numbers to 
identify their locations in the various sections of the Code, and 
are submitted for criticisms and comment thereon from any 
one interested therein. the 
Secretary of the Boiler Code Committee, 29 West 39th St., 


New York, N. Y., in order that they may be presented to the 


Discussions should be mailed to 


Committee for consideration. 

After 30 days have elapsed following this publication, which 
will afford full opportunity for such criticism and comment 
upon the revisions as approved by the Committee, it is the in- 
tention of the Committee to present the modified rules as finally 
agreed upon to the Council of the Society for approval as ad- 
the Boiler Construction Code. Upon approval by 
the Council, the revisions will be published in the form of ad- 
denda data sheets, distinctly colored pink, and offered for general 


denda to 


distribution to those interested, and included in the mailings 
to subscribers to the Boiler Code interpretation data sheets. 

For the convenience of the reader in studying the revisions, 
all added matter appears in small capitals and all deleted matter 
in smaller type. 


Moptiry Revision or Par. P-253 
AND REPLACE PRESENT Pars. 


Pars. P-253, L-53, anp U-34. 
AS PUBLISHED IN APRIL ISSUB, 
L-53 anp U-34 By THE FOLLOWING: 

Rivet and Staybolt Holes. All holes FoR RIVETS OR STAYBOLTS 
IN PLATES, BUTT STRAPS, HEADS, [in] braces AND lugs {and sheets 
or staybolts}] shall be drilled; or they may be punched 
at least '/s in. less than full diameter for material not OVER 


[more than] 5/jg in. IN thickNEss and at least '/, in. 


r rivets 


less than 
full diameter for material OVER [more than] 5/ji¢ in. [thick]. 

Such holes shall not be punched in material more than °/s in. 
IN thickNEss. 
butt straps, braces, heads, and 


For final drilling 


[For finishing the rivet holes, the plates, 
lugs shall be firmly bolted in position by tack bolts.] 
or reaming THE HOLEs to full diameter, THE PARTS SHALL BE 
FIRMLY BOLTED IN POSITION BY TACK BOLTS. 

The finished holes must be true, clean, and concentric. 


Par. P-266. App THE FOLLOWING SENTENCE: 
THESE OPENINGS SHALL BE NOT LESS THAN Il IN. PIPE SIZE 
FITTED WITH BRASS PLUGS. 


Par. P-308. Mopiry Proposep REVISION OF SECOND SENTENCE 
AS PUBLISHED IN APRIL IssuE TO Reap As FOLLOws: 

NO VALVES SHALL BE SO INSTALLED ON SUCH CONNECTIONS 
THAT DAMS OR POCKETS CAN EXIST FOR THE COLLECTION OF 
SEDIMENT IN SUFFICIENT QUANTITIES TO OBSTRUCT FLOW, NOR 
SHALL ANY VALVES, SUCH AS STRAIGHT-RUN GLOBE VALVES OF 
THE ORDINARY TYPE AS SHOWN IN FIG. P-23, CONTAINING DAMS 
OR POCKETS THAT WOULD CAUSE SUCH OBSTRUCTION TO FLOW 
BE USED ([Straight-run globe valves of the ordinary type as shown in 
Fig. P-23, or valves of such type or so installed that dams or pockets can exist 
for the collection of sediment in sufficient quantities to obstruct the flow, 


shall not be used on such connections]. 


Par. H-74. Mopiry Proposep Revision or Last SENTENCE 
AS PUBLISHED IN APRIL IssuE TO READ As FoLLows: 


If desired, steel of a lower tensile strength than specified may 
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be used, PROVIDED IT MEETS ALL THE OTHER REQUIREMENTS OF 
THE CODE SPECIFICATIONS AND the 
specified {with a] range of TENSILE STRENGTH Is 10,000 lb. per 
Sq. in. 


{desired tensile limits to be] 


M-4c. RepuLace Tuts SECTION AS PUBLISHED IN APRIL ISSUE 
BY THE FOLLOWING: 

Grade of Welding C. WHEN FUSION-WELDED JOINTS ARE USED 
THEY SHALL BE MADE IN ACCORDANCE WITH THE REQUIREMENTS 
OF GRADE A OR GRADE B WELDING AS SPECIFIED IN THE CODE 
FOR UNFIRED PRESSURE VESSELS, AND THE MAXIMUM ALLOWABLE 
WORKING STRESS AT RIGHT ANGLES TO THE DIRECTION OF THE 
JOINT SHALL BE IN ACCORDANCE WITH THE GRADE OF WELDING 
USED. 

Table Proposed for Incorporation in Power Boiler and Unfired 
Pressure Vessel Sections: 
TABLE... 


ALLOWABLE WORKING STRESSES FOR 100 PER CENT EFFICIENCY 
AT VARIOUS TEMPERATURES FOR FIVE GRADES OF A.S.M.E. BOILER 
CODE PLAIN CARBON STEEL FOR WHICH THE MINIMUM TENSILE 
STRENGTH OF THE SPECIFIED RANGE IS AS GIVEN IN THE TABLE 


Temp. 

Deg. ——Minimum Tensile Strength, Lb. per Sq. In.—— 

Fahr. 45,000 50,000 55,000 60,000 75,000 

60-730 9000 10,000 11,000 12,000 15,000 
750 $220 9,110 10,000 11,200 13,000 
800 6550 7,330 8,000 9,000 10,200 
850 5440 6,050 6,750 7,400 8,300 
900 4330 4,830 5,500 5,600 6,000 
950 3200 3,600 4,000 4,000 4,000 


This table applies to all plain carbon steels for which specifi- 
cations are given in the Code. Where the minimum tensile 
strength of the specified range differs from those for which values 
are given in the Table, the working stresses for such materials 
may be determined by interpolation. 


Approval of Boiler and Pressure-Vessel Design 


~\SURING the past year the Boiler Code Committee of the 
A.S.M.E. has received a considerable number of requests for 
approval of designs or details of construction of boilers or pressure 
vessels—so many, in fact, as to indicate a possible general mis- 
understanding of the real function of this Committee and the 
part it plays in the field of boiler construction. The Committee 
therefore authorizes the following statement in order to outline 
clearly the responsibility with which it is charged in the hope 
of obtaining fuller and more complete cooperation in its work. 
The Boiler Code Committee was appointed to establish rules 
for the construction of safe boilers and pressure vessels, and to 
interpret and revise the rules as the needs of industry might 
require. The Society gave it no authority to pass judgment 
on the relative merits of particular designs. This was the result 
of constitutional restriction against any activity of a commercial 
character, or any recognition or endorsement of a commercial 
product by the Society. The Committee has endeavored to 
keep well within the scope of its appointment, and therefore has 
avoided taking any action that might have been construed as 
an approval of a specific design or construction. 
The Boiler Code Committee will state, upon request, whether 
any particular feature of a design or construction does or does 
not conflict with the Code. Questions other than those regard- 
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ing particular features of designs should be taken up with the 
state or municipal inspectors having jurisdiction or with the 
National Board of Boiler and Pressure Vessel Inspectors,' the 
membership of which is composed of representatives from the 
states and municipalities that have adopted the Code. 

The Boiler Code Committee is, of course, always ready to 
reply to inquiries about the specific application of the rules in 
the several sections of the Code, and will endeavor to interpret 
them to the best of its ability whenever the need arises. In- 
quirers are requested to be specific concerning the actual rule 
in the Code upon which explanation is desired. In all cases, 
requests for approval of a design or construction should be 
avoided in communicating with the Committee, and pains should 
be taken to state the bearing of the matter in question on the 
Code. 

Occasionally, manufacturers evolve designs or details of 
construction for which no rules are found in the Code and in 
some cases have asked the Boiler Code Committee for guidance. 
It is the practice of the Committee in some such cases to call 
attention to the provisions in the revised rules for the testing 
of a full-sized sample either to destruction or to the elastic 
limit (in the latter case the pressure part or vessel is not rendered 
unfit for service). A report of the test, if certified to by some one 
authorized by the Boiler Code Committee to witness the test, 
may be forwarded to the Boiler Code Committee for an expres- 
sion of opinion as to the safe working pressure of the part or 
vessel tested. The procedure for this form of testing is outlined 
in the Standard Practice for Making Hydrostatic Test on a 
Pressure Part to Determine the Maximum Allowable Working 
Pressure which is given in the addenda to the Appendix (issued 
on August 12, 1930). A clear understanding of this procedure 
will obviate misunderstanding and save delays. (See Pars. 
P-247 or U-51 of the Code as recently revised, or pink addenda 
pages issued August 12, 1930.) 








Correspondence 


Low-Cost Peak-Load Capacity With Bleeder 


Turbines 





To Tue Epiror: 


The problem of supplying peak-load capacity at small cost 
is one of the important factors in any considered scheme of power- 
station running, and proposals which show promise of financial 
advantages should be closely examined by all engineers. Pro- 
fessor Christie and Mr. Viessman are to be congratulated upon 
the clear and concise manner in which they have dealt in their 
paper? with the particular aspect of combining the advantages 
of stage feed heaters and accumulators in order to meet peak 
loads of short duration. 

Questions relating to feed heating are of particular interest 
to engineers in this district, since their use in stages was advocated 
by Mr. James Weir, of Glasgow, about 40 years ago. The firm 
with which he was associated was specially interested in marine 
work, and its proposals included the provision of heaters sup- 
plied with steam from the receivers of compound and triple-ex- 
pansion reciprocating engines. While some few ships were thus 
fitted, the system never became popular, and it was left to the 
station engineer on land to recognize the thermal and practical 





1 Inquiries which are taken up with the National Board of Boiler 
and Pressure Vessel Inspectors should be addressed in care of the 
Secretary, Mr. C. O. Myers, 145 North High Street, Columbus, Ohio. 
? MECHANICAL ENGINEERING, February, 1931, p. 111. 
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advantages that his application of the “Stirling’’ cycle would give 
him. 

The proposal of the authors commends itself in various ways, 
but chiefly by its combination of simplicity with efficiency. It 
would appear indeed that the system should find favor wherever 
peak loads of from two to three hours have to be met. At one 
extreme of the proposed system the overload is met entirely by 
cutting off the feed heaters, using no hot-water accumulators, and 
forcing the boilers to supply the necessary feed heat. At the 
other extreme of the system the overload is met by cutting off 
the feedwater heaters, using hot-water accumulators capable of 
supplying the fully heated steam, and putting no extra load on 
the boilers. 

There are two ways in which these extreme cases can be 
bridged. In one case the given plant is to operate with a reduced 
number of heaters and therefore a lower feed temperature at 
the boilers. The results of this are a lower accumulator operat- 
ing pressure, no extra load on the boilers but a decided reduction 
in peak-load capacity. In the other case the full number of 
heaters is retained, but the accumulators are placed after such a 
heater so as to secure a certain lower operating pressure. When 
overload occurs all the heaters are cut off and the boilers forced 
to a greater or lesser extent, depending upon the position of the 
accumulators. 

The second method has much in its favor, since the overload 
capacity is almost fully retained. It remains, therefore, to ob- 
tain the necessary cost per kilowatt of each combination possible. 

In connection with both schemes it is well to note that for 
each separate turbine and boiler plant there is a certain number 
of feed-heating stages which will be thermodynamically the 
most efficient. Hence the conclusions reached with one plan 
may not be quite applicable to another. 

A point which might be considered is the effect of the various 
changes proposed upon condenser performance. As each feed 
heater is cut out of the circuit an increased duty will be put upon 
the vacuum-producing apparatus. Also the overload and heating 
value of the bled steam varies with its stage pressure; i.e., one 
pound of steam extracted at 80 Ib. will give more work and supply 
more feed heat than one pound extracted at 20 lb. Consequently 
the extra steam to be condensed is not just proportional to the 
overload obtainable with any given arrangement. 

The writer has read the paper with great interest. He appre- 
ciates the vast amount of calculation that has been expended 
upon the production of the simple curves offered by the authors 
and would like to indicate that the success they have attained 
in making so lucid a presentation of their case should not hide 
the fact that they have put into its preparation a very great deal 
of hard work. 


A. L. MELLANBY.’ 


To Tae Epiror: 


The scheme for obtaining low-cost peak-load capacity with 
bleeder turbines as proposed by Mr. Viessman and Professor 
Christie has many attractive features. The writer would like, 
however, to point out a few factors which should not be over- 
looked. 

1 The feedwater temperatures chosen are somewhat high, 
and beyond those which are at present considered good practice. 
Using the figures which are now considered good practice, the 
increase in capacity which could be obtained on both 400-lb. 
and 1200-Ib. installations will range from 12 to 14 per cent. 

2 The amount of energy which can be stored in accumulators 
by this system is, so far as the writer can see, practically equal 

* Professor of Mechanics and Mechanical Engineering, Royal 
Technical College, Glasgow, Scotland. Mem. A.S.M.E. 
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to that which can be stored in the usual Ruths system for the 
same volume, excepting that a very decided advantage is ob- 
tained in using existing station equipment to develop the power. 
3 This same system has been in use at the Mannheim Muni- 
cipal Power Plant under the direction of Dr. Maguerre for some 
two years’ time. 
G. B. WARREN.‘ 


Flexibility Pays 
To THe Epiror: 

A manufacturing practice which is not unusual is that of 
providing equipment for the largest units in process, regardless 
of their prominence from a sales-volume viewpoint. This re- 
sults in creating an excessively high labor cost on the smaller 
units, which many times are the ones that are sold in the large: 
quantities. 

As an example of what is meant, the writer will cite an in- 
stance where two tanks were used for a dipping operation on 
articles which ranged in size from 2 in. to 6 in. at 1-in. intervals. 
Each tank had a “built-in’’ rack which could accommodate 
twelve of the 2-in. articles or six of the 6-in. articles. By pro- 
viding five quickly interchangeable racks for each tank the follow- 
ing was accomplished: 


Size of Per cent Number of units per immersion Direct 
unit in of total With With labor sav- 
process sales old racks new racks ing, per cent 

6 in. 4 6 6 0 

5 in. 6 10 14 40 

4 in. 70 12 20 67 

3 in. 10 12 22 83 

2 in. 10 12 24 100 

Total 100 68 


Within a few months it became necessary to dismantle one 
tank and to eliminate the habitual overtime, because of the fact 
that the potential capacity of a single tank was being utilized more 
completely. Maintenance and operating costs were reduced 50 
per cent thereby. 

A careful diagnosis of conditions and equipment with a view to 
modification, where logical, may often provide the answer to 2 
demand for more capacity or lower costs 

G. W. Ispeuu.® 


Tension Tests 


To THE Epiror: 

Bulletin No. 210, dated June 24, 1930, of the University of 
Illinois Engineering Experiment Station, provides test results 
of the greatest value, not only as regards the strength of rivetr 
in tension but also regarding tension tests in general. 

The results comprise tension tests on rivets */, in. in diameter 
and in many cases with a grip length of only 2 in. In the test 
results small pieces of plate are shown riveted together and 
measurements are given of load against the corresponding longi- 
tudinal extension along the axis of the rivets. 

It will not be out of place to draw attention to a very simple 
effect which appears to be often overlooked. This is that in 
tensile tests when the load is applied to the skin of a test piece, 
part of the load is transmitted to the center by means of shear 
force, and as no material is perfectly rigid, the longitudinal 
fibers at the center will stretch less than the skin fibers 





‘Turbine Engineering Department, General Electric Co., Sche- 
nectady, N. Y. Jun. A.S.M.E. 
5’ Mount Airy, Philadelphia, Pa. Mem. A.S.M.E. 
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Taking, for example, !*/,.-in.-diameter cold-driven rivets of 
2 in. grip length, the results show that in some cases the 
center fibers do not begin to stretch until a considerable load 
has been applied. In another case the center fibers begin to 
stretch in compliance with the modulus of elasticity of the 
material as soon as the load is applied. 

Contrary to the conclusion arrived at in the Bulletin, it is 
suggested that the explanation of this apparent contradiction 
is that in the first case the rivet at the commencement of test 
has no appreciable longitudinal stress over its whole cross- 
section. But in the second case the skin is probably at an 
initial plastic strain corresponding to a longitudinal stress of 
about 13,000 lb. per sq. in., possibly due to the wedge action 
which would be produced if the edges of a rivet head were pushed 
in by holding an air hammer inclined to the axis of a rivet, and 
running the hammer around the circumference to clean up the 
edges of the rivet head. 

If this shear effect (which depends to a great extent upon 
the ratio of diameter to grip length) is true, it is not surprising 
that tensile tests on standard cement briquets do not yield the 
true value of the tensile strength of portland cement. 

Further, this effect probably has a profound influence on the 
correct interpretation of tensile-test results on cast iron, because 
when a short, thick specimen of cast iron is pulled it is likely 
that, owing to shear deformation, the center fibers are hardly 
stressed at all. It is usual to explain the apparent low tensile 
strength of short, thick cast-iron specimens by saying that the 
material at the center of the casting has a lower tensile value 
than that at the skin. While this is undoubtedly true, the 
shear effect nevertheless probably exerts a preponderating in- 
fluence. 

In the case of mild steel (which becomes plastic at high stress) 
the effect is concealed for two reasons: (1) that usually the 
ratio of diameter or breadth of specimen to the grip length is 
small, and (2) even if short, thick specimens are pulled, the 
stress at the center may be, say, 14 tons per sq. in. while the 
skin stress is 20 tons per sq. in.; but owing to the remarkable 


- plastic properties of mild steel the skin stress can remain at 


about 20 tons per sq. in. while the center stress builds up to 
the same value. In this connection it will be remembered that 
mild steel stretches rather less than one-fifth of 1 per cent of 
its length when the stress is raised from zero to 20 tons per 
sq. in., while in the neighborhood of 20 tons per sq. in. the 
plastic yield of mild steel amounts to approximately 2 per cent 
of its length. 

If shear effect really has the large influence attributed to it 
above, its exhaustive testing would prove of considerable value. 
The effect could be verified in actual tests by keeping grips 
and the test cross-section constant while varying the overall 
length of specimens of “brittle” materials such as cast iron or 
cement. 

A. C. Vivian.® 


[Commenting on Mr. Vivian’s communication, W. M. Wilson, 
research professor of structural engineering, University of 
Illinois, writes that he believes the interpretation given in the 
Bulletin (that the difference in the strain at low loads among 
various cold-driven rivets is due to a difference in the initial 
stress in those rivets) to be more logical than the explanation 
offered by Mr. Vivian (that the difference is due to a difference 
in the longitudinal skin stress). However, this would not pre- 
clude the use of the tests cited as an introduction to Mr. Vivian’s 
main theme, the effect of skin stress upon the apparent strength 
of brittle materials, and such tests as he suggests would be 
desirable in case they have not already been made.—Ebrror. } 
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Accident Prevention in Times of Depression 


Qt of the gloom of the period of depression from which we 

are believed to be just emerging today, the National Safety 
Council has managed to extract a pleasing item of news showing 
the changed attitude of industrial management toward accident- 
prevention activities. 

“Safety engineers,’ the Council says, “have been retained 
in their positions during this long and severe depression, whereas 
in 1921 they were laid off right and left. We know of only one 
safety man being laid off last year, and he had no trouble in se- 
curing another position at once. All this means that the Manage- 
ment now recognizes the value of accident-prevention work and 
is according it its rightful place as an essertial item of good 
management, and therefore looks upon the safety man as one of 
the ‘key’ men to be retained. 

“The depression has also afforded an unusual opportunity to 
the plant safety man to attack the human-element problem— 
to make ‘set-ups’ for selectivity of men and for intensive sys- 
tematic educational work and for ‘job training.’ ”’ 


The Right to Drive 


TSEFUL and important inventions like matches, explosives, 
and the automobile have brought incalculable benefits 

to mankind, but have also been the source of much trouble and 
destruction. Fires, wars, and fatal accidents have been ghastly 
and costly reminders that we must usually accept the bitter 
with the sweet, and view every material blessing that results 
from the ingenuity of inventive minds as a potential scourge 
if strict and adequate precautions are not taken with as much 
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intelligent foresight as muddling humans may have. To keep 
our greatest blessings from becoming destructive nuisances 
requires eternal vigilance and much regulation. 

Writing in the Atlantic Monthly on “The Right to Drive,” 
Prof. R. 8S. Kirby calls attention to the fact that ‘‘to date in 
the United States alone more than a quarter of a million people 
and that ‘American 
automobiles are responsible each year for direct property damage 
of 200 millions of dollars.” 


have been killed by or in automobiles,” 


Professor Kirby further demon- 
strates that ‘most of the casualties for which the driver is to 
blame are due to a lack on his part of at least one of the three 
qualities of concentration, caution, and consideration.” 

With the conclusion that a reduction in automobile accidents 
will come ‘‘through a process of thoughtful selection and educa- 
tion of drivers, uniformly enforced discipline, and careful and 
constant elimination of the relatively small number who prove 
unfit,’’ we are in hearty accord. 
and traffic conditions, and have made automobiles more readily 
controllable—factors that have, in themselves, greatly reduced 
the possibilities of accidents. 


Engineers have improved road 


They should also add the weight 
of their influence as intelligent citizens in backing up motor- 
vehicle commissioners who honestly attempt to restrict the 
“right to drive’ to those who are truly competent to drive. 


Do Things Last Too Long? 


N MANY lines of manufacturing the replacement business 
pays as well as, if not better than, the initial business. In 

the old days kerosene lamps were given away in China and the 
Far East generally, with the idea that the people who might 
not invest in the lamp would buy kerosene after having secured 
a lamp free. Other similar examples readily come to mind. 

From this point of view the question arises whether we are not 
coming to a state of affairs where things last so long that the re- 
placement and parts business is becoming affected. It has 
been estimated that in the United States from 15,000,000 to 
20,000,000 tons of steel are destroyed by rust every year. The 
steel production of the country therefore has to take care of two 
items: one, replacement of structures as destroyed, and the 
other, new construction due to the growing population and con- 
stantly increasing industrialization of the country. It isa terrible 
waste to have so much steel destroyed, and we are gradually 
developing methods of prevention and reduction of corrosion, 
the peak of these efforts being represented by high-chromium 
non-rusting steels of various kinds. Today these steels are 
still too expensive for general use, but suppose that a cheap 
steel endowed with non-rusting properties is developed. The 
result will be that in a few years the producticn of the steel mills 
will be cut in half. 

Automobile-tire manufacturers today are suffering from hav- 
ing succeeded too well in improving the quali‘y of their product. 
The automobile owner and the public generally are benefited 
thereby. Stockholders of tire companies, however, seem less 
cheerful. 

Statistics are available showing that locomotives are operated 
now with much less maintenance expense than ever before. 
This is due in part to better materials and better construction, 
but still more to better methods of handling the locomotives, 
and the parts business of the locomotive-building companies 
is unfavorably affected thereby. On the other hand, however, 
as locomotives now last longer and cost less to maintain, more 
money is available for the purchase of rolling stock, including 
locomotives, and there is an increasing tendency to buy expen- 
sive machinery rather than machinery that costs little but 
rapidly wears out. 

The wearing out of machinery is an important matter affect- 
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ing general costs of production, depreciation and obsolescence 
allowances, and interest on original investment, as well as in 
some instances matters of general policy, such as choosing 
whether to spend money on maintenance or on replacements. 

Here as in many other instances there is an undoubted conflict 
between two tendencies: one, of making things last as long as 
possible through improved methods of construction and opera- 
tion; and the other the restriction on the market which such 


a procedure imposes. 


Too Much? 


T has generally been assumed that all human endeavor is 

directed toward the increase of production. Even in the 
richest countries many persons are living below a minimum 
standard of comfort, while in the less favored nations huge 
numbers are leading a life of poverty and privation. It has 
been the general understanding that the only way to combat 
this admittedly unfortunate situation was by producing more 
and more, so that there would be enough goods to satisfy every 
demand. 

When in the interest of personal profits the output of goods 
has been restricted, violent objections have been voiced in parlia- 
ments and in the press. History records many instances where 
restriction in the output of goods proposed in the interest of 
favored classes has led to revolution. Quite recently when the 
sritish government attempted through the Stevenson Act to 
ontrol the output of rubber, the rubber-consuming countries, 
imong them the United States, objected and threatened reprisals. 

Of late, however, the attitude of peoples and governments 
toward this subject has changed. An impression exists that 
what we need now is less rather than greater production. The 
United States Federal Farm Board has been advocating restric- 
tions in the production of wheat and cotton as the only way for 
these vital industries to become self-supporting. An_ inter- 
national association was recently formed for the restriction of 
the output of copper and succeeded at first in raising the price 
of that metal nearly two cents a pound, an increase, however, 
which refused to stay put. A series of conferences have been 
held in Amsterdam, Paris, and Berlin, with a view to restricting 
the amounts of sugar that each of the sugar-producing countries 
should be allowed to export. Here no complete agreement has 
been arrived at, and already powerful interests, among others 
some in Cuba itself, are opposing such restriction. 

The latest development along the same lines has been the re- 
striction in the output of tin, which only a few years ago was 
going up in price by leaps and bounds, a fact greatly facilitated 
by the limited number of locations where that metal is found in 
commercial quantities. We have named only those restrictive 
moves of major importance which have come to or are approach- 
ing fruition. A number of other similar movements are under 
consideration, but for one reason or another have not yet taken 
complete form. 

The scheme for restricting oil output, supported by agencies 
sufficient to cause the passage of laws restricting drilling in sev- 
eral states, is well known. Notwithstanding this, however, 
more and more oil is shooting up from beneath the ground. Means 
for preventing the wasteful production of coal is another serious 
consideration in this country, and still more so in England. 

No attempt is made here to discuss the wisdom or justification 
of these schemes for restricting production. They may, how- 
ever, become powerful factors in the life of the world, as most 
of them are pndertaken on an international basis, and as such 
deserve the utmost attention. And the anomaly of hunger and 
privation in the presence of overproduction continues to demand 
the careful attention of engineers and economists. 
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Airplane Landing Speeds 


N THE course of the presentation of his paper on ‘““The Stagger- 

Decalage Biplane’ (appearing elsewhere in this issue), Prof. 
A. A. Merrill made a highly suggestive remark to the effect that 
the current idea that the slow landing of airplanes is desirable 
as a matter of safety is erroneous, and that, on the contrary, 
airplanes should land at high speeds. 

Professor Merrill’s argument is that the speed of an airplane 
should always be so great during the entire process of landing 
that it and not any gust of wind will control the path of travel 
of the airplane. In other words, if a thirty-mile wind is blow- 
ing on or not far above the landing-field level, the speed of the 
airplane should be so much greater than thirty miles that the 
plane could land in the desired direction no matter from what 
quarter the wind might be blowing, 

The ordinary viewpoint, which incidentally was embodied 
in the specifications for the prize airplane of the Guggenheim 
competition, is that an airplane should land as slowly as possible, 
the ideal way being that it should sink gently to the earth like a 
feather lost by a bird. But if we watch the landing of a feather 
on a windy day we shall find that while it may land gently, it 
certainly does not land in any definite direction. However, 
there is nothing essentially irreconcilable between the generally 
accepted view and that expressed by Professor Merrill. The 
common idea is that it is the jarring of the plane when it lands 
at a very high speed that is the potential source of trouble, such 
as, for example, injury to the plane if a perfect landing is not 
made. Even with a perfect landing, though, trouble may occur 
if the field is not smooth—for example, a wheel may strike a 
hummock and the plane land on the propeller or turn over com- 
pletely. Under these conditions the slower the plane lands 
the safer it is. 

Another reason for using the lowest possible landing speed is 
that the slower the plane lands the shorter its run after landing, 
and the less chance there is for trouble and accidents. From 
all of these points of view the autogiro appears desirable, be- 
cause it can land at practically no ground speed whatever, and 
can be stopped within a few dozen yards. In recommending 
landing at high speed Professor Merrill is of course thinking of 
his own plane, which has the characteristic, according to his 
paper, of always landing right side up and of being compara- 
tively free from the tendency to tilt over forward. Under these 
conditions the dangers involved in fast landing are greatly re- 
duced, while its advantages do not appear to be overbalanced 
by its incident defects. 

The matter of landing speed is an extremely important one 
not only from the point of view of safety but also from that of 
the cost of flying fields. One of the reasons why we need such 
huge fields today is to provide sufficient runway for landing. If 
we can land safely at high speeds we shall be better able to select 
the place of landing—which we are not today, and hence, even 
with the comparatively longer runs, will require shorter fields. 

Incidentally, here is a question which we shall not attempt 
to answer. Why is it that on aircraft carriers such as the Lexing- 
ton and Saratoga, means have been provided to permit the land- 
ing of planes within very short distances, while no like attempt 
has been made on fields near our large municipalities where land 
is valued at city-lot prices? 


Engineers in Russia 


OMMENDABLE common sense marked the decision of the 
A.I.M.E. to appoint a committee to draw up a statement 
for the guidance of engineers contemplating service in Soviet 
Russia, because it was recognized that while every engineer is 
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free to settle this question for himself, he should do so only 
after he has thoroughly canvassed the facts of the situation. 
The April issue of Mining and Metallurgy contains the complete 
report of the A.I.M.E. Committee, significant sections of which 
are reproduced here for the information and guidance of mechani- 
cal engineers, who may not have seen the original. In prepar- 
ing and publishing this report the A.I.M.E. has rendered all 
engineers a very real service that is gratefully acknowledged. 

The “General Observations’ that preface the report point out 
that “the country has a form of government comparable to the 
most drastic type of martial law as Americans understand that 
term.” Attention is called to the objectives of the Five-Year 
Plan, and the result in the standard of living that the carrying 
out of the program has entailed. Excerpts from the remainder 
of the report follow. 


LivinGc CONDITIONS 


a_ Food, generally speaking, is scarce; some, of very poor quality. 
It is extremely expensive unless bought at Government stores with 
a Government food card. While conditions are not uniform through- 
out Russia, in Moscow and Leningrad long lines of people are obliged 
to stand in front of these stores waiting to enter. 

In certain places the Government has opened special stores for 
foreign employees. Accounts differ as to how satisfactory conditions 
are in these stores. Undoubtedly these vary in different districts. 

The importation of food as a general proposition is forbidden unless 
it is agreed upon in the employment contract or arranged for by the 
contractor or the head of a group. Here, again, opinions differ 
as to whether importation of food is feasible, even if agreed upon. 
This apparently indicates the advantage of employment of engineers 
by large American engineering firms or contractors, rather than the 
taking of independent employment. 

b Housing conditions. In cities such as Moscow there is a great 
shortage of accommodations. In other districts there is said to be no 
shortage. 

c Articles of clothing, shoes, etc., are difficult of purchase, of 
poor quality and expensive, throughout Russia. 

d Other conditions, such as medical attendance, hospitals, etc., 
vary greatly in different parts of Russia, but nowhere are these facili- 
ties said to be good, except possibly ‘ose provided by some American 
contractors or engineering organizations operating on a large job. 

Without question, an engineer should not take children into Russia. 
Most people familiar with conditions there strongly advise against 
the taking of wives, unless they be strong, healthy, robust individuals, 
accustomed to discomforts and inclined to enjoy overcoming difficul- 
ties and the fighting of adverse conditions. 


Le@au STATUS AND PBRSONAL SAFETY 


a An individual accepting employment under the Soviets must 
appreciate that he is working for an autocratic government. The 
United States has no diplomatic relations with Russia, and there is no 
United States ambassador or consul to whom he can appeal if he 
feels himself wronged. 

Adequate reasons may develop for the breaking of a contract, 
but still the Government has the arbitrary power to take away pass- 
port and food card, and/or prevent the employee from leaving the 
country. In such case great difficulty may be experienced in sub- 
sisting. The engineer may be fined or forced to do menial work in 
punishment for alleged breaking of his contract. 

b Fear is entertained that, if the five-year plan should not eventu- 
ate as represented to the people, or if some plant or installation should 
fail to deliver anticipated results, the Soviets will seek a ‘“‘scapegoat.”’ 
If so, who would be more suited to that role than the foreign engineers 
in charge of that particular piece of work? Many people have been 
executed or imprisoned as ‘‘scapegoats.”’ 


Status Upon RETURN TO THE U. S. 


Engineers contemplating employment in Russia should further- 
more consider the following: 

What would be the position of a member of the profession upon 
return to the United States? Has he improved or depreciated his 
standing and chances of securing a good job in this country upon his 
return? 


RECOMMENDATIONS IN THE Event oF ACCEPTING SERVICE 


If he decides that his particular situation tis such that he must accept 
Russian work regardless of the known unfavorable conditions, then he 
should if possible give preference to employment with some large 
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American contractor or engineering firm, rather than attempt an 
individual contract with the U.S.S.R. 

While the matter of performance of an employment contract by 
the Soviets is a matter of faith, on account of the impossibility of 
bringing any dispute before an American court, still as far as we know 
they have thus far shown a disposition to live up to the letter of the 
contract. This being so, it becomes important that the contract 
terms should embrace every possible contingency. No dependence 
whatever should be placed on verbal statements or assurances. It 
has been found repeatedly that assurances made here have no force 
whatever when the employee arrives in Russia. 

Whether going as an individual or as a member of a group, one 
should see that the following points, among others, are provided for: 

a Adequate provision for first-class transportation and expenses 
from America to place of employment and return. 

b The extent to which payments will be made in dollars in the 
United States and rubles in Russia. He should insist on receiving 
as large a portion as possible, certainly not less than 50 per cent of 
his remuneration, in dollars to be deposited or paid as directed in the 
United States. It must be remembered that foreign money can be 
brought out of Russia only to the extent to which it was taken in, 
less the amount the authorities decide he should have spent while 
in Russia. After residing in Russia for a certain length of time, no 
foreign money can be taken out While a certain amount in Russian 
currency can be sent out, it has only a greatly depreciated value in 
foreign countries. 

c Amount of money the engineer will be required to spend in 
Russia. Visitors to Russia are required to spend a certain minimum 
per day, and the engineer should inform himself to what extent these 
regulations apply in his case. 

d A non-resident citizen is subject to our Federal income tax, 
but should be free from taxation by the Soviet Government on 
amounts deposited in this country to the citizen's credit. A definite 
understanding should be had as to the amount of taxes on salaries 
paid in Russia, as well as on all other taxes. 

e Provision of living quarters, domestic servants, water, heating, 
light, cooking and sanitary arrangements, either free of charge or at a 
definite price. 

f Fuel for heating and cooking, and price thereof. 

g Supply of food and privilege of purchasing food, clothing, and 
other supplies at commissaries established for foreign diplomats and 
engineers. 

h_ Privilege in regard to taking in and importing into Russia later 
foodstuffs, clothing, toilet articles, etc., free of duty, coupled with 
guarantee of arrival. 

t Outlining of duties and responsibilities of service to be rendered. 

j The conditions under which employees are privileged to resign 
with safe conduct and expenses back to the United States, etc. 

k Discontinuance at one job not to give Soviet the privilege of 
transference to another. 

l Various Soviet industrial organizations, operating through the 
Amtorg Trading Corporation in New York, engage American en- 
gineers and technicians to work in Russia. As there are no relations 
between the government of the United States and that of the Soviet 
Union, the signature of the Amtorg for itself as an American cor- 
poration should always be obtained to any contract. 


Producing Fast-Growing Trees 


}rEW realize how important trees are tc life on our planet. 

When we think of engineering materials we consider metals 
primarily. Where plant vegetation is concerned we think chiefly 
of cereals and cotton, the first because they give us foods and 
the second because it is an essential element of clothing. Trees 
provide lumber, but the feeling is that should the supplies of 
lumber disappear a substitute could be found in metals or syn- 
thetic materials. Actually, however, this is not so, and if by 
some miracle all the trees were to disappear from the earth, 
humanity would probably not be able to survive. 

Trees control all life through two functions. In the first 
place, as is quite commonly known, they provide a means of re- 
storing oxygen to the atmosphere, Human beings, animals, 
and particularly bacteria consume tremendous amounts of 
oxygen, turning it through their life processes into carbon di- 
oxide. Trees and other plants take up this carbon dioxide 
from the air, retain the carbon, and liberate the oxygen into 
the atmosphere. 
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Moreover it is largely because of the existence of trees that 
rain is possible. The common idea that rain comes about 
chiefly through the evaporation of water from seas, lakes, and 
rivers is incorrect for two reasons. In the first place, the evapora- 
tion from large bodies of water is small because of the highly 
saturated condition of the air in immediate contact with the 
water. In the second place, not enough moisture can reach 
the interior of a continent from the seashore, and often there 
are not enough internal bodies of water available to provide 
sufficient water for rains. Moreover when rain falls it seeps 
into the ground; then the sun comes out and the top surface of 
the soil dries out, leaving a wet stratum underneath. If the 
moisture in this stratum were not removed, sooner or later 
swamps would develop. This moisture cannot be removed by 
evaporation since the wet stratum is shielded by the upper dry 
layer. Hence trees become creators of rain. A large tree on a 
hot summer day will evaporate through its leaves as much as fifty 
barrels of water. All of this is drawn from the subsoil by means 
of the spreading roots of the tree, so that after every rain the 
water penetrates into the subsoil in huge quantities and is then 
evaporated back into the atmosphere by the trees. This is 
one of the reasons why under natural conditions, in the absence 
of certain prevailing winds, the distribution of rain is quite uni- 
form over large areas, provided these areas are parts of a con- 
tinent and not in immediate proximity to seas or very large 
lakes. 

Modern industry is faced with an extremely serious problem. 
It requires tremendous amounts of timber, partly in the form 
of constructional lumber and still more so in the form of pulp 
for the manufacture of paper and cellulose products. So great 
is the demand for wood that: the processes of natural growth to 
supply it are no longer adequate, with the result that we face 
either a shortage of cellulose and pulp or a depletion of our forest 
reserves with all of its attendant grave circumstances. One 
solution seems to be indicated in methods of producing quick- 
growing trees by hybridization, which, according to a paper 
by Ralph H. McKee in this issue of MecHanicaL ENGINEERING, 
promises to produce trees that will yield pulp much earlier and 
many times faster than any species of trees now known. 


Engineering as a Profession 


| ECENT reading of a Department of Commerce Circular 

on Mechanical Engineering, prompts a word of commenda- 
tion of this brief but concise statement of the essential features 
of this profession and its opportunities. It will be of great 
service to those who must advise young men as to their careers, 
because it defines the field and its branches and the professional 
societies that serve it, comments on employment, salaries, 
prospects, and such educational features as the schools, their 
curricula, admission and graduation requirements, degrees, and 
expenses, and gives a list of 104 institutions with tuition fees 
and 1928 enrolments in mechanical engineering. 

Excellent as this circular is, however, every engineer will hope 
that those who make use of it will supplement its statistical 
statements by indicating what further possibilities await the 
mechanical engineer who has vision and ability. Especially 
should it be called to the attention of the novitiate that within 
fifteen years of graduation from college more than two-thirds 
of the graduates of engineering courses have passed through the 
Stage of technical engineering practice and have become ad- 
ministrators and managers, and that this percentage is likely 
to increase rather than to decrease. One of two views must 
be taken of engineering: either that it is a profession through 
which men pass to some other vocation for which it has been an 
excellent preparation, or that it is a much broader and more 
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important profession than those who define it generally acknowl- 
edge. We adhere to both of these views, the one literal, the 
other recognizing the true spirit of engineering. 

It is doubtful if a man, having once used the engineering meth- 
ods that are characteristic of technological practices, ever loses 
the analytical point of view toward whatever problem he may 
face. Respect for so-called natural laws that comes with wres- 
tling with such concrete problems as those of mechanics fixes 
the feet firmly on the ground, while the rapid progress of science 
and invention keeps the mind alert for creative development. 
Forced always to consider the economics of his ventures, and 
to perform them not alone but usually in some organized social 
group, the engineer finds himself always face to face with con- 
temporary life, thereby gaining ability in the handling of affairs 
and people. 

The boys and young men who choose mechanical engineering 
for a career may spend some time in power plants and factories, 
they may design and build machinery, they may grapple with 
the problems of production and transportation. These are 
important and worthy services rendered to an industrialized 
civilization. But in doing these tasks that mean more and 
cheaper goods and greater material comfort in the lives of their 
fellow-men, and in sensitizing themselves to the subtle human 
problems of industry, these youths prepare themselves for 
positions of leadership and constructive usefulness in their 
maturer years. Such men as they may then become have the 
intellectual capacity to create and enjoy true culture. Few 
professions today can provide greater satisfactions. 


Plant-Inspection Trips 


NE IMPORTANT feature of meetings of professional 

engineering societies is the plant-inspection trip. The 
privileges that are granted to visiting engineers on these oc- 
casions are keenly appreciated by a majority of the visitors, and 
in general they are not abused. 
. Bringing 20 to 100 men into a crowded shop cannot be done 
without some interruptions of working schedules, and those who 
act as guides must be taken from their regular jobs in order to 
serve the visitors. Plants that act as hosts on such occasions 
invariably exhibit the greatest degree of hospitality, although 
in some cases they have had cause to complain of the actions of 
their guests. 

Those responsible for the conduct of inspection trips usually 
plan them carefully, but it frequently happens that they cannot 
control the individual actions of the visitors. After many at- 
tempts to ascertain in advance as accurately as possible the 
number of men participating in the inspection trip, there is 
generally a last-minute group that upsets all calculations. Diffi- 
culties immediately develop in providing transportation, and 
many times it is too late to make arrangements at the plant to 
care for the larger party. The thoughtless ones who fail to register 
in advance and thus swell the number in an inspection group to 
a size that is dangerous and unwieldy, not only place a greater 
burden upon the guide but make it that much harder for others 
to get the benefit of explanations that are always difficult to hear 
in a noisy factory. Greater thoughtfulness on this point will 
add to the enjoyment and profit derived from these trips. 

A greater discourtesy, less often met with and not likely to 
occur with organizations that hold frequent meetings, is unusual 
delay in arriving at the plant to be inspected. No excuse can be 
offered in defense of a party, scheduled to appear in the morning, 
that shows up late in the afternoon without announcing a change 
in plans. This actually happened, we are told, and has not 
encouraged the plant so treated to extend invitations to groups of 
visitors. 
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Real Wages in the United States, 1890-1926 


Rea WAGES IN THE UNITED StaTEs, 1890-1926. By Paul H. Doug- 
las. Houghton Mifflin Company (for the Pollak Foundation 
of Economic Research, Newton, Mass.), Boston, Mass., 1930. 
Cloth, 53/4 X 81/2 in., 682 pp., 95 charts, 231 tables. $7.50. 
HIS is a monumental work which will possess a high value 
long after the immediate interest of the period in the history 
of this country to which it immediately refers has passed. 

It is significant that the author himself in his preface states, 
“I am by no means satisfied with the completed result, but I 
can take some consolation in the fact that it is as good a piece of 
work as I can do, and that in the effort to make it so, I have not 
stinted my outlay of time, of energy, or of the material resources 
which in other respects I could ill afford.”’ 

The man who can make such a statement with as good reason 
as Professor Douglas has in this case is a fortunate man indeed. 

The book starts with an investigation of the movement of living 
costs in the period 1890 to 1926, which period, by the way, applies 
to the whole work. The increase in the cost of living from 1890 
to 1915 for the urban working classes was not as great as in the 
previous decade, but rose after 1914, reaching a maximum in 
July, 1920. There was a material fall in the next two years, 
with a tendency toward partial stabilization thereafter. 

Part 2 deals with the movement of wage rates and hours of 
work during the fifteen years from 1900 to 1914. The real 
hourly earnings were on an average 6 per cent above the level of 
the preceding decade. There was a slight fall during the war, 
and it was not until 1921 that they were much above the 1915 
level. During the three succeeding years the index rose, but the 
average annual gain over the nineties for the whole period was 
12 percent. On the other hand, the length of the standard work- 
ing week for the same period declined 15 per cent. The state- 
ment that the average real hourly earnings declined during the 
war and immediately thereafter may seem surprising. As a 
matter of fact, however, hourly money earnings for the same per- 
iod were 233 per cent above those of the nineties in 1926, and 
125 per cent above the 1914 average. This was equivalent to 
increases in purchasing power of 38 and 30 per cent, respectively. 

The movement of the actual money and real annual earnings 
of employed workers forms the subject of part 3. This deals with 
the real earnings of employed workmen in all manufacturing in- 
dustries, as well as with specific groups of manufacturing in- 
dustries, transportation, public utilities, coal mines, etc. 

The portion of part 3 to which particular attention may be 
called is chapter 16, dealing with the movement of earnings ac- 
cording to the distance of the industry from the consumer. 
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This shows that in the industries which lie farthest from the ulti- 
mate consumer the amplitude of the fluctuations through the 
business cycle is particularly great, with the result that the profits 
of these industries also tend to fluctuate violently. Since these 
industries suffer most in periods of depression, they are compelled 
to lay off more men and cut the wages of those who remain more 
stringently than do other industries. When business revives the 
pick-up is also greater in the basic industries. 

These considerations apply not only to basic and final indus- 
tries, but also as between the intermediate industries and the 
other two groups. The earnings of the workers in these inter- 
mediate industries are seen to fluctuate more violently than those 
in the final industries, but with less amplitude than those in the 
basic groups. This would seem to be caused by the fact that, 
during periods of prosperity, the piling up of inventories proceeds 
at a faster rate than the sale of consumers’ goods. This puts a 
greater strain upon these intermediate industries, which in turn 
necessitates greater wage advances in order to build up their 
labor forces. But the very accumulation of these inventories 
causes the reduction in orders for these intermediate goods to be 
relatively greater during periods of depression than the reduction 
the quantity of consumers’ goods which are sold. This leads to 
a greater falling off in the volume of employment and in the 
earnings of those who remain. 

But while there is thus a greater amplitude of fluctuation in 
earnings the farther back from the consumer one goes, it is less 
than the relative fluctuation in the prices of these commodities 
or in the volume of employment 

There are two other facts which should b2 noted. The first is 
that the absolute level of wages is higher in the basic industries 
than in either the intermediate or the fina! group. In 1899 the 
average annual earnings of those in the basic group were $459, 
while the average for the final group was but $415, and for the 
intermediate group only $357, or 10 and 22 per cent less, respec- 
tively, than the average for the basic group. In 1923 the average 
of the final industries was 7 per cent, and of the intermediate 
industries 27 per cent, less than that of the basic industries. 

The unemployment and the real earnings of the wage-earning 
class as a whole form the subject of part 4. From this it 
would appear that the decade of the nineties was characterized 
by a higher percentage of unemployment than most of the sub- 
sequent years. During the years from 1900 to 1914, inclu- 
sive, there was a material decrease in the volume of unemploy- 
ment. From 1916 to 1920 the workers in manufacturing and 
transportation were on an average 15 per cent above their posi- 
tion of the nineties. In general, labor’s position during the war 
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and post-war periods was very good, though labor gained during 
these periods not so much in established weekly wage rates or even 
hourly wage rates, but through an increased use of bonuses, 
less lost time within employment, more overtime, and a greatly 
reduced volume of unemployment. On the other hand, in de- 
pression years when unemployment is taken into account, the 
position of labor is appreciably worse than when one considers 
only the earnings of the employed. 

It is impossible to summarize in a few paragraphs the contents 
of a volume of nearly 700 pages replete with statistics. It may be 
said without exaggeration that to any one interested in the sub- 
ject of wages and the position of labor in the United States during 
the first quarter of the present century, Professor Douglas’ book 
is a real mine of pertinent information.—L. C. 


Engineering Thermodynamics 


PRINCIPLES OF ENGINEERING THERMODYNAMICS, by Paul J. Kiefer 
and Milton C. Stuart. New York, John Wiley and Sons, 1930. 
6 X Q9in., xiv + 545 pp., illus., cloth, $4.50. 


REVIEWED BY C. Haro.tp Berry! 


N excellent book. Not many decades ago, thermodynamics 

was a realm of mystery. The physicist was groping 
his way toward a true interpretation of what seemed a confu- 
sion of discordant experimental observations. Recently, how- 
ever, there has been a significant development in this field, 
as in other branches of sciences. Thermodynamics has been 
robbed of its mystery by the painstaking task of clarifying ideas, 
making the use of words more precise and the use of mathe- 
matics more rigorous. Unfortunately, engineering texts have 
lagged behind in this development, and have retained many 
incomplete and often essentially incorrect views, with the re- 
sult that the student has found the subject difficult to grasp. 
Further, the difference between the right and the wrong seems 
to some engineers largely to involve matters of minor concern, 
and those who strive for exactness are accused of quibbling. 
This charge is one that any lover of truth is glad to face in his 
efforts to contribute to the growth of a discriminating apprecia- 
tion of the experimental basis of science, and to the critical 
understanding of the mathematical structure built upon it. 

This task has been boldly undertaken by Professors Kiefer 
and Stuart in this book. Their presentation should go far toward 
dispelling the false ideas that seem to be the portion of many 
young engineers. 

The general course of reasoning of this book is in accord with 
the basic mathematical theory. The book is not mathemati- 
cally developed—no more so than several recent texts for engi- 
neers; the difference is that the basic concepts are defined with 
an eye to all aspects of their significance, and that the mathe- 
matical steps are correct in notation and argument. 

For example, many books have presented the heat transferred 
to a given body during the change of state 12 in the form f°\2dq = 
Age = G2 — qq, which implies the existence of a function q (of 
the variables that determine the state of the body), whose dif- 
ferential is exact and integrable in general between any two 
states. This is not at all the case. There is no function gq. 
This symbol denotes the quantity of heat transferred during a 
change of state—all of it. Its value depends upon the path of 
the change of state. For a reversible process it is the line inte- 
gral along the given path from state 1 to state 2 of an inexact 
linear differential expression which may be designated as d’q 
or Dq, but certainly not as dg. The authors present this whole 
aspect of the Energy Law in a manner that should be at once 
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clear to the student and satisfactory to the mathematical physi- 
cist. 

In their efforts to encourage a strict delimitation of the mean- 
ing of the word “heat,” the authors have adopted the name 
“enthalpy” for the quantity known to the engineer as “total 
heat” or “heat content.” This acceptance of the name “en- 
thalpy” that has long been familiar to the readers of the litera- 
ture of mathematical physics and physical chemistry is a praise- 
worthy step in the progress of engineering teaching in respect 
of both exactness and simplicity. The quantity has no more to 
do with heat transfer than with work transfer, and its name 
should imply no such special dependence. 

In the presentation of the Second Law and the concept of 
the entropy of a body, one finds ample room for sincere differences 
of opinion as to the best approach for a beginner. 

In this book the change in the entropy of a given body dur- 
ing a given change of state is defined as a measure of the por- 
tion of the heat transferred to the body during the specified 
change of state that is unavailable with reference to a cyclic 
operation in which heat is rejected at an assumed constant 
lower temperature. The discussion of the matter from this 
point of view will doubtless be received with pleasure by many 
readers. 

The present writer is among those who prefer a more funda- 
mental approach, even for the beginner, but he wishes to make 
it clear that he is not contending that the authors’ point of view 
is incorrect. 

It seems to him unwise to develop the entropy concept pri- 
marily in terms of a heat transfer in which the body has never 
participated, together with a remote temperature that the 
body may never have approached. The entropy of a body is 
indisputably one factor of the minimum quantity of energy 
that must unavoidably be rejected as heat at the lowest attain- 
able temperature of the surroundings during any cyclic opera- 
tion in which work is continuously or repeatedly developed, 
and a good case can be made for the contention that this is its 
most significant aspect for the engineer. But yet it seems clear 
that this is a secondary derived characteristic. Basically, the 
entropy of a body is a single-valued continuous function (of the 
variables that determine the state of the body) whose existence 
is proved mathematically and whose definition is established 
with reference to the element of heat transfer actually executed 
by the body accompanying a reversible change of its state, 
together with the concurrent value of the actual absolute tem- 
perature of the body. 

In a footnote, the authors remark that this definition is un- 
fortunate and inadequate, and hence of questionable validity. 
This view the present writer protests vigorously. The basic 
definition is not to be questioned. That it does not apply for 
other than reversible paths does not in the least reduce its applica- 
bility, and no amount of consideration of other aspects of the 
quantity can alter its basic nature. It is defined with reference 
to reversible paths simply because these are the only paths for 
which mathematical analysis of any sort is possible, and the 
definition is necessarily in terms of d’q/T because, before the 
definition can be established, it must be proved that this dif- 
ferential expression is exact. Lacking this proof, one has no 
right to define a quantity, for there is no certainty that such a 
quantity has “existence” in the mathematical sense, that is, 
no certainty that the definition will lead to intelligible mathe- 
matical consequences. 

One is somewhat startled by a paragraph heading, “The 
entropy of energy.” This seems to be a bit misleading. The 
entropy of a body is one of the characteristics of the body, not 
of its energy. As well speak of the pressure or the temperature 
of the energy. Energy is not an independent entity whose 
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properties can be enumerated. The energy of a body is a func- 
tion of the variables that determine the state of the body, and 
its existence is established by a definite mathematical argument. 
It is as much an abstraction as is the entropy of the body. 

Having completed the theoretical basis of the subject, the 
authors proceed to its application to the solution of engineering 
problems. Their first step is an excellent presentation of the 
properties and changes of state of vapors and gases. Especially 
commendable is the extended discussion of changes of state of 
mixtures of gases and vapors. Part IV of the volume is devoted 
to a thorough presentation of the thermodynamic aspects of 
nozzle and orifice flow, prime movers, compressors, blowers, and 
refrigerating machines. Attention is given to the latest develop- 
ments in power-engineering practice, and care is taken to make 
the various analyses complete and exact. 

A final chapter presents a brief development of the differential 
equations arising from the detailed mathematical theory. These 
occupy so important a place in the advancement of thermo- 
dynamic research and in the development of new applications 
that this concise chapter should prove invaluable as a source 
of reference for the worker who is beset with a problem in un- 
trodden fields. 

As a text for a high-grade course in engineering thermodyna- 
mics, this volume can safely be recommended as dependable and 
clear. As a reference book for the engineer who wants to check 
up on his grasp of the subject it should prove very useful and 
thoroughly reliable. It is not easy reading; there is no royal 
road. But it is a clear, well-planned, safe road whereby the in- 
telligent reader should achieve a sound command of modern 
scientific thought underlying this important field of mechanical 
engineering. 


A Pulverized-Coal Bibliography 


REVIEWED BY WALTER J. WOHLENBERG? 


Twenty-Tuirp REporRT OF THE PULVERIZED CoaL DIVISION oF 
THE REICHSKOHLENRAT. Berlin, V.D.I. Verlag. Price 6 
marks 


R.O. KNABNER has done a service to the engineer interested 

in the field of pulverized coal by bringing under one cover, 

entitled as above indicated, a complete index to the published 
literature on this subject. 

Apparently no effort has been made to separate the wheat from 
the chaff. Indeed, in the preface Dr. Knabner states that any 
such attempt may be dangerous in that what is not important 
from one point of view may prove so from another. Therefore 
an effort has been made to include references to all publications 
in this field. 

In collecting the material, the files of more than five hundred 
engineering periodicals and transactions of engineering and 
scientific societies have been consulted. 

The material as a whole is well arranged, being grouped in 
twenty-three subdivisions, such as 


A Fuels 
B Driers 
C Mills; Grinding, Fineness, etc. 
D Combustion Chambers 
E Construction Materials 
F Burners and Auxiliaries Therefor 
G Combustion 
Etc. 


In each subdivision the articles are filed alphabetically by 
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authors. Under each name appears a list of all the papers pub- 
lished by this author, together with data for identification of the 
publications in which the papers appeared. 

Thus the Twenty-third Report, in addition to being a guide 
to the literature, might serve as a sort of ‘“‘Who’s Who”’ in this 
field of endeavor. No engineer interested in this field can afford 
to be without it. 


A Handbook of Crane Information 


CRANE ENGINEERING. Compiled by M. F. Beetham. 
Corporation, Harvey, IIl., 1930. Fabrikoid, 5 & 73/,, 
illus., $2. 


Whiting 
150 pp. 


HIS book is of a practical nature and begins by a section 

telling how to select a crane. Among other things, it indi- 
cates what dimensions are necessary for quoting a price on a 
crane, and also the dimensions which have to be considered in 
selecting it. This is followed by a series of tables giving crane 
clearances. 

The author describes in some detail the various types of cranes 
and indicates their duties. A section of the book is devoted to 
runway design and to the construction of crane bridges and 
their details such as wheels, drives, brakes, etc. Crane trolleys 
are described in considerable detail, and a colored view of the 
hoisting gear train is included showing the lubrication conditions 
resulting from the pumping action of herringbone gears. 

In addition to the overhead traveling crane, the author deals 
with several other types, such as bucket-handling cranes, gantry 
cranes, hand-power traveling cranes, and jib, pillar, and bracket 
cranes, as well as lifting magnets. 

The publication is not a textbook, but one of those home pub- 
lications by industrial companies which contain a large amount of 
interesting and apparently reliable information on the subjects 
to which they are devoted, and which are particularly important 
in the case of cranes, on which detailed published information 
in the form of books or trade-paper articles is by no means 
plentiful.—L. C. 


Books Received in the Library 


AMERICAN DrgeseL Enoainges. By L. H. Morrison. McGraw-Hil! 
Book Co., New York, 1931. Cloth, 6 X 9 in., 606 pp., illus, 
diagrams, tables, $5. 

This book will interest the prospective purchaser and the operat- 
ing engineer. The author discusses the comparative costs of 
Diesel and steam piants, the operation and adjustment of Diesel 
engines, and their suitability for various kinds of work. He also 
gives descriptions of all the engines that are being made at present 
in this country, and also of their important parts. 


ANALYTICAL CALCULATION OF CoMmpPLicaTeD Arr-Duct. By P. N 
Kamenev. Stalino (Donbass) Ukraine 8.8.R., 1930. Paper 
8 X 12 in., 54 pp., tables, diagrams, $1. 

A criticism of the methods proposed by Rietschel and Blaess 
for calculating the size of air ducts. The author outlines new 
methods for which greater accuracy and ease of use are ciaimed 
A summary of a more extensive book published in the Russian 
language. 


APPLICATIONS OF INTERFEROMETRY. By W. Ewart Williams. E. | 
Dutton & Co., New York, 1930. Cloth, 4 X 7 in., 104 pr 
$0.85. 

This little book provides a useful description of the various 
types of interferometers and explains the principles of each type 
The scientific and technical applications of interference methods 
are pointed out, and useful lists of references are given. The 
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work is a useful introduction to the subject for engineers and physi- 
cists. 


AviaTIon. By Bradley Jones. John Wiley & Sons, New York 

1931. Cloth, 5 & 8 in., 314 pp., illus., diagrams, $2.75. 

A brief textbook, intended to give the aviator a practical knowl- 
edge of the subject. The instruments used, methods of com- 
puting distance and track, drift correction, standard and short 
methods for finding position by astronomic methods, radio navi- 
gation, and fog flying are discussed. 


BAaRLOW'S TABLES OF SQUARES, CUBES, SQUARE Roots, Cusg Roots, 
AND REcIPROCALS OF ALL INTEGER NuMBERS UP To 10,000 
Third edition, edited by L. J. Comrie. E.& F. N. Spon, London, 
1930. Cloth, 6 X 9 in., 7s., 6d. 208 pp. 

For ninety years Barlow’s Tables have been printed from the 
plates prepared for De Morgan’s edition of 1840. The present 
edition, however, is reset from modern type, and advantage has 
been taken of the opportunity to restore certain tables that were 
omitted from the second edition, add some valuable new ones, 
and effect certain other improvements. 

In addition to the values described in the title, the tables give 
the factorials of numbers up to 100, the fourth powers and the 
reciprocals of the square roots of numbers up to 1000, and powers 
to the tenth of numbers up to 100, and up to the twentieth of 
numbers up to ten. A column giving the value of the square 
root of every tenth number between 10,000 and 100,000 has also 
been added. 


BisLIOGRAPHY OF AERONAUTICS. By National Advisory Committee 
for Aeronautics. Government Printing Office, Washington. 
D. C., 1929. Cloth, 7 * 10 in., 242 pp., $0.35. 

This bibliography is the current addition to the series begun 
by the Smithsonian Institution in 1909 and covers the literature 
of the subject for the calendar year. Articles are entered under 
subject and author, without annotations. These bibliographies 
are quite exhaustive and are indispensable to students of aero- 
nautics. 


Les CHAUDIERES A VapgeuR. Second edition. By Charles De Bie. 
Dunod, Paris, 1931. Cloth, 7 X 10 in., diagrams, illus., 174.30 
francs. 

After a discussion of the properties of fuels and steam, of com- 
bustion, of various types of grates and furnaces, and of furnace 
draft, the author takes up the different models of boilers, econo- 
mizers, superheaters, and safety valves. The design and construc- 
tion of boilers is then discussed fully, in the light of the French 
regulations and laws. Finally, data are given on water purifica- 
tion, boiler-control apparatus, boiler testing, etc. The author is 
engineer of an important French boiler works. 


CHEMISTRY OF ENGINEERING MATERIALS. By Robert B. Leighou 
McGraw-Hill Book Co., New York, 1931. Cloth, 6 X 8 in. 
684 pp., illus., diagrams, $4.50. 

An elementary textbook upon the chemical properties of the 
materials used in building and manufacturing, written for users 
of them rather than for the makers. Water, fuels, metals, 
foundry sands, building stones, cements, clay products, paints, 
lubricants, ete., are treated. The new edition has been carefully 
revised and brought up to date. 


Davison’s SttxK aND Rayon Trapes. By Davison Publishing 
Co., N. Y., 1931. Cloth, 5 X 8 in., 660 pp., maps, illus., $5 


A convenient directory of manufacturers, dyers, finishers, im- 
porters, dealers, etc. The location of each manufactory is given, 
With its officers, capacity, and products. The directory has classi- 
fied indexes as well. 
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DESIGNING HEATING AND VENTILATING Systems. By Charles A. 
Fuller. Thirdedition. Scientific Book Corporation, New York, 
1931. Fabrikoid, 6 X 9 in., 244 pp., illus., diagrams, tables, $3. 

This book presents a detailed explanation of the methods in 
general use by designers. The subject is discussed simply and 
practically, with the employment of a minimum of mathematics. 

The book is therefore usable by those without extensive technical 

training. 


Economic CONTROL OF ENGINEERING AND MANUFACTURING. By 
Frank L. Eidmann. McGraw-Hill Book Co., New York, 1931. 
Cloth, 6 X 9 in., 402 pp., illus. diagrams, tables. $4. 

Points out problems of engineering and manufacturing which 
must be solved by economic analysis, and presents methods of pro- 
cedure for their solution. Among the matters discussed are the 
choice between different types of equipment, the determination 
of the economy of proposed changes in equipment, processes, or 
methods, the proper amount of materials to keep in stock, the 
economic effects of artificial illumination, and, finally, similar 
problems. 


EX NTSTEHUNG, VEREDLUNG UND VERWERTUNG DER Kou.g. Edited 
by K. A. Redlich and others. Gebriider Borntraeger, Berlin, 
1930. Paper, 7 X 10 in., 359 pp., illus. diagrams, tables. 30 
r.mn. 

Contains nine lectures by professors and mine operators de- 
livered at a conference held in May, 1929, at the German Tech- 
nical High School at Prague. These lectures, addressed to gradu- 
ate engineers, discuss various important problems related to coal 
mining and utilization, such as the chemical structure and origin 
of coal, the drying and distillation of lignite, the synthesis of or- 
ganic compounds from coal gas, the combustion of solid fuels, 
pulverized fuel, and theoretical principles of mechanical regula- 
tion of firing. 


HarvARD Bustness Reports, vol. 9; Cases on Industrial Marketing. 
Edited by Melvin Thomas Copeland. McGraw-Hill Book Co., 
New York, 1930. Cloth, 6 X 9 in., 363 pp. $5. 

Forty-six cases are here reported, discussing a wide variety of 
actual problems in marketing industrial goods. Professor Cope- 
land contributes a lengthy introduction to the subject and com- 
ments on each case. 


ILLUMINATING ENGINEERING EQUIPMENT, THEORY, AND DESIGN. 
By L. B. W. Jolley, J. M. Waldram, and G. H. Wilson. John 
Wiley & Sons, New York, 1931. Cloth, 6 X 10 in., 709 pp.; 
illus., diagrams, tables, $12. 

Starting with an account of the fundamental principles of il- 
lumination, the authors next describe the varieties of electric 
lamps used as sources of light, and then take up the question of 
lighting equipment. This topic is the major one of the book and 
is treated at length. The types of equipment for various pur- 
poses; their mechanical design; reflecting, diffusing and refract- 
ing media; projecting systems; color media; and equipment for 
the stage, advertising, studies, etc., are discussed. A section is 
also devoted to auxiliary equipment. The book, it is believed. 
will prove exceedingly useful to every one interested in the sub- 
ject of equipment. 


INDUSTRIAL ACCIDENT PREVENTION; a Scientific Approach. By 
H. W. Heinrich. McGraw-Hill Book Co., New York, 1931: 
Cloth, 6 X 8 in., 366 pp., illus., tables, $4. 

A very thorough presentation of the essential principles of ac- 
cident prevention, based upon long practical experience. The 
author describes, step by step, the procedure for determining the 
causes of accidents, the selection and application of the remedy, 
safety, psychology, ete. Many good methods of guarding ma- 
chinery are shown. 
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INTERNAL COMBUSTION ENGINES. 
Sons, New York, 1931. 
grams, charts, tables, $5. 


By J. A. Polson. John Wiley & 
Cloth, 6 X 9 in., 475 pp., illus., dia- 


A college text for students who understand thermodynamics 
and have some conception of the construction of internal-combus- 
tion engines. The book discusses the theory of the Otto and 
Diesel cycles, and presents and analyzes performance and test 
data for a large number of important types of engines. 


Lupwie Logswe & Co. Aktiengesellschaft, Berlin, 1869-1929. 
Herausgegeben zum sechzigjihrigen Jubiliium der Firma von der 
Gesellschaft fir elektrische Unternehmungen. Ludwig Loewe 
& Co., Berlin. Cloth, 9 X 12 in., illus., portraits, 15 r.m. 

This handsome volume celebrates the sixtieth anniversary of 
the founding of this well-known firm of machine-tool makers. 
Dr. Matschoss describes the evolution of the firm, which began 
as a maker of sewing machines, took up the manufacture of fire- 
arms, and finally entered the machine-tool field. Dr. Schlesinger 
describes the development of manufacturing and business meth- 
ods. 


MANUFACTURE OF ARTIFICIAL SILK. 
Nostrand, New York, 1931. 
diagrams, tables, $5. 


By E. Wheeler. D. Van 
Cloth, 6 X 9 in., 177 pp., illus., 


Gives a clear description of the essential chemical and engineer- 
ing details of the modern methods of manufacturing rayon, and of 
its properties and uses. The viscose process is described at 
length, the others more briefly. References to patents and litera- 
ture are included. 


MASCHINENGETRIEBE (5 Vortriige der Getriebetagung 1930 in Dres- 


den). By Verein Deutscher Ingenieure, Berlin. V.D.I. Verlag, 
G.M.B.H., 1931. Paper, 6 X 8 in., 59 pp., illus., diagrams, 
4 r.m. 


Five lectures upon gearing, delivered at a symposium of the 
German Engineering Society by various specialists. These lec- 
tures discuss various mechanical movements of importance and 
the different mechanisms by which they may be produced. 


MITTEILUNGEN DER DEUTSCHEN MATERIALPRUFUNGSANSTALTEN; 
Sonderheft 14. Arbeiten aus dem Staatlichen Materialprifung- 
samt und dem Kaiser Wilhelm-Institut fir Metallforschung 
zu Berlin-Dahlem. Julius Springer, Berlin, 1930. Paper, 8 
X 12in., 91 pp., illus., diagrs. 13 r.m. 

Sixteen papers presenting recent investigations at the Nationa! 
Testing Laboratory and the Kaiser Wilhelm Institut fir Metal!- 
forschung. Improvements in methods of testing and the results 
of various researches upon the strength of materials are the topi-s 
of these reports. 


Der Mope.usau; die Modell- und Schablonenformerei. By 
Richard Léwer. Julius Springer, Berlin, 1931. Bound, 6 
9 in., 229 pp., illus. 17.50 r.m. 


An unusually thorough textbook on patternmaking, base! 
upon evident practical experience. The author not only treats 
of the general principles of pattern-making, but also shows prope: 
methods for a wide variety of machine parts, giving full details. 
A valuable feature is the attention paid to improper methods of 
work, 


Tue Quantum THeory. By Fritz Reiche; translated by H. S. 
Hatfield and Henry L. Brose. E. P. Dutton & Co., New York, 
. 1930. Cloth, 5 X 8 in., 218 pp., $2.10. 


An excellent account of the origin and development of the 
quantum theory from its introduction to the present day, which 
does not make any great mathematical demands upon the reader. 
A bibliography and numerous references furnish ample guidance 
to students who wish to pursue the subject further. 
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REGELN FOUR DIE DURCHFLUSSMESSUNG MIT GENORMTEN DtSEN UND 
BLENDEN. V.D.I. Verlag, Berlin, 1930. Paper, 8 X 12 in., 
20 pp., illus. 


These rules have been prepared by a special committee of the 
Society of German Engineers. The theoretical equations are 
developed, the design of standard nozzles and orifices is explained 
an the permissible tolerances given, and the practical use of 
the rules illustrated. 


Diz R6ONTGENTECHNIK IN DER MATERIALPROFUNG. By J. 
and E. Schiebold. (Ergebnisse der technischen Réntgenkunde, 
bd. 1.) Akademische Verlagsgesellschaft, Leipzig, 1930. 
Cloth, 6 X 9 in., 206 pp., illus., diagrams, 16.80 r.m. 


Eggert 


Contains a course of lectures delivered by various specialists at 
the Charlottenburg Technical High School. These describe 
the principles of Roentgenology, the apparatus und methods 
used, and the ways in which X-rays are used to detect flaws in 
castings and welds, in chemical engineering, and in other branches 
of manufacturing. Much practical information is given. 


Dig ScCHMIERMITTEL; 
Richard Ascher. 
1931. 


ihre Art, Prifung und Verwendung. By 
Second edition. Julius Springer, Berlin, 
Bound, 6 X 8 in., 302 pp., illus., diagrams, tables, 16 r.m 


Intended to give the dealer and the works engineer an under- 
standing of the origin and preparation of various lubricants, and 
an account of their advantages and disadvantages. The com- 
mon lubricants are described, and methods for testing and 
analyzing them are given. The proper oils for various purposes 
are shown, and methods of saving lubricants discussed. The 
book will be of use to engineers who wish a concise, practical 
reference book. 


By T. H. Sanders. Locomotive Pub- 
Cloth, 6 X 9 in., 788 pp., illus. 


SPRINGS AND SUSPENSION. 
lishing Co., London, 1930. 
diagrams, tables, 30s. 


A thorough review of spring arrangements for locomotives, 
railroad cars and coaches, street cars, and automobiles, and of 
springs for buffer and traction gear. The book discusses a great 
number of past and current methods of springing vehicles, and 
describes the practice of many railroads and vehicle builders 
A continuation of the author’s previous book on the design 
and manufacture of laminated springs. 


VERDAMPFEN KONDENSIEREN UND Ki®HLEN. By E. Hausbrand 
Seventh edition revised by M. Hirsch. Julius Springer, Berlin, 
1931. Cloth, 6 X 9 in., 359 pp., illus., diagrams, 29 r.m. 


Although issued as a new edition of Hausbrand’s well-known 
work, this is practically a new book. To a larger extent than 
formerly, the theoretical principles are presented. Formulas 
and graphs replace many tables of numerical data. The tech- 
nique of evaporating has been made the principal topic, and con- 
densing and cooling are considered only in relation to evaporating 
plants. 

The new work treats the subject much more systemtically and 
scientifically. The data required by the designer are given 
extensive discussion, and the construction and use of evaporating 
apparatus are treated. 


VOLLSTANDIGE ZAHLENTAFEL UND DIAGRAMME FOR DAS SPEZIFISCHE 
VOLUMEN DES WASSERDAMPFES BEI DROCKEN ZWISCHEN 1 UND 
270 at. By H. Speyerer and G. Sauer. V.D.I. Verlag, Berlin, 
1930. Paper, 8 X 12 in., 8 pp., 2.50 r.m. 

These tables are based on the data of Knoblauch, Raisch, 
Hausen, Davis, and Smith. The tables extend from 100 deg 
cent. to 550 deg. by ten-degree intervals. Values are given for 
each atmosphere below 120, and for each five atmospheres for 
higher pressures. 
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AERONAUTICAL ENGINEERING PAPERS 


ProGress IN AgRONAUTICS. [Paper No. AER-53-1] 


This progress report is divided into seven sections and each is 
reviewed by a person closely associated with the work. The di- 
visions include: Aerodynamics, airplane design and construction, 
air transport and other civil flying, naval aviation, military aero- 
nautical equipment, airships, and American airways practice. Tables 
are given for mileage of air-mail routes, air-transport mileage, and 
accident statistics. 


TREND IN AIRCRAFT-ENGINE DEVELOPMENT. By Harold Caminez. 
[Paper No. AER-53-2] 


It is difficult to ascertain the extent to which various improvements 
in aircraft engines will be adopted, and it is unwise to predict what 
the eventual types of aircraft power plants will be. However, a 
discussion of present-day aircraft engines with their possibilities and 
shortcomings is helpful in establishing some of the trends in engine 
development. The author discusses general features of aircraft 
engines, such as in-line versus radial types and water-cooled versus 
air-cooled types, and shows their limitations and advantages. 


Some Economic Aspects oF THE Rigip ArrsHip. By Carl B. 
Fritsche. [Paper No. AER-53-3] 


In this paper the author tells of the uses to which rigid airships 
may be put, the cost of constructing, operating, and maintaining, 
and the probable return on investment that can be expected. Two 
hypothetical airships are chosen for comparison, one of 100 tons 
gross lift and the other of 300 tons lift. These are compared with 
ocean craft and with naval vessels. In naval application it is shown 
that one airship will release three cruisers for other duty, and that 
the cruisers consume more power and are more vulnerable than the 
airship. 

Military applications of the airship include army transport, 
reconnaissance, coast patrol, and many other important uses. Theo- 
retical conditions are assumed, and many problems are worked out 
with use of airships. Civil and commercial applications of the airship 
are discussed, and a comparison is made with the steamship Leviathan. 
Operating schedules are laid out for airships in service between 
New York, Philadelphia, Washington, Havana, and Panama, and 
performance data are given. Commercially the airship is shown 
supplementing present facilities, transporting passengers, mail, and 
express at high speed, doing more work per unit of energy, saving 
much time, and earning considerable profits. 


RUBBER IN AIRPLANE ConstTRucCTION. By C. Saurer. [Paper No. 
AER-53-4] 


There are a large number of uses to which rubber can be put in 
airplane construction. Its ability to dissipate shocks and vibrations 
makes it useful for engine mountings, shock absorbers, and propeller 
insulators. It can also be used to produce a leakproof tank lining, 
for seat cushions, and as a lining for airplane cabins to insulate the 
passengers from outside noise and changes in temperature. The 
paper describes several types of construction in. which rubber is 
used to advantage. 


\IRPLANE TIRES AND WHEELS. By H. F. Schippel. [Paper No. 
AER-53-5] 


his paper tells ot some of the mounting conditions of airplane 
tires on wheels, and of the relation between static load, ultimate 
cushioned load, and energy capacity. Static and dynamic loading 
curves and corresponding hysteresis loops are also presented, and 
the forces and power losses are resolved horizontally and vertically. 
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Results of extensive wind-tunnel tests show the effects of tire size, 
wheel size, safety-tread design, streamlining, and tire misalignment. 


MACHINE-SHOP PRACTICE PAPERS 


Case-HARDENING WitH Ammonta Gas. By V. O. Homerberg and 
J. P. Walsted. [Paper No. MSP-53-1] 


It has been the dream of metallurgists for many years to produce 
a steel of good toughness with maximum surface hardness and wear 
resistance. To produce these properties with a minimum of dis- 
tortion has been the subject of much research work of a high order. 
In the past the most successful method of obtaining these properties 
has been by subjecting low-carbon steel to the action of a carburizing 
material at high temperatures. Under these conditions the steel 
takes up carbon in its surface layer, changing that portion of the 
material into a high-carbon steel capable of hardening, while the 
core remains low in carbon with the usual toughness and shock- 
resisting properties. By a suitable double heat treatment the core 
can be brought to maximum physical properties while the case can 
be made hard and wear-resistant. This process of case-hardening 
by means of carbon is somewhat cumbersome. The necessary 
heat treatment after carburizing is a frequent cause of distortion 
of the hardened parts. 

A new process of case-hardening has been developed which has 
all the advantages of the older method. Besides being free from 
the troublesome warpage, it surpasses the older method in the hard- 
ness of the case produced. This new process, known as “nitriding,” 
now a commercial success, is described by the authors in this paper. 


NITRIDING ANALYSES—THEIR PuHystcaL PROPERTIES AND ADAPTA- 
BILITy. By R. S. Sergeson and M. M. Clark. [Paper No. 
MSP-53-2] 


In this paper the authors give the range of analyses of the present 
chrome-aluminum-molybdenum nitriding steels. The physical prop- 
erties of these analyses are given in detail both in regard to tensile 
and impact values. Some data on fatigue tests have been added. 
Mention is made as to the proper quenching temperatures, and there 
is a suggestion as to the amount of stock to be removed for elimination 
of decarburized surface obtained previous to machining. Many 
applications which are operating highly successfully are given. 


Repetactna Metais sy SyYNTHETIC REsSINS—PHENOL-RESINOID 
MoupInG TrcHNIQUE. By Leon V. Quigley. [Paper No. 
MSP-53-3] 


It is the purpose of this review to assist the engineer and mechanic 
whose experience has been chiefly with metals to get his bearings 
with regard to the synthetic resin plastics, which are becoming in- 
creasingly important in the metal trades. The paper deals par- 
ticularly with that type of plastic or synthetic resin materials known 
as phenol resinoids. The review has involved a study of the litera- 
ture of America, England, and the Continent covering the past 
five years, and relies also upon the technical archives of the American 
company which, during the past 20 years, since the inception of 
these materials, has been engaged in their manufacture. 


RepatR oF Worn Parts BY ELECTRODEPOSITION OF IRON. By 
T. P. Thomas. [Paper No. MSP-53-4] 


In this paper a commercial method is described for salvaging worn 
or undersized steel parts, such as thread and plug gages, arbors, 
reamers, motor shafts, gear centers, etc., by electrodeposited iron. 
Details of the process have been worked out which provide a prac- 
ticable set of instructions for shop use. The high current efficiency 
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and rate of deposit of the warm concentrated sulphate bath will 
enable the plater to complete practically any salvage job in one 
working day. 


Arc-WELDED Jics, Fixtures, AND Macuine Toots. By J. R. - 


[Paper No. MSP-53-5] 


Among the advantages of jigs and fixtures welded up from struc- 
tural-steel shapes over those of cast construction, the author cites 
production on short notice, strength combined with comparative 
lightness in weight, ease of alteration, etc. He outlines the methods 
used in their manufacture, and gives examples of a wide variety of 
jigs and fixtures and of special machine tools embodying this form 
of construction. 


Weaver. 


MATERIALS HANDLING PAPERS 





Procress IN MaTeRIALS HANDLING. [Paper No. MH-53-1] 


This report comments on some of the important new developments 
in equipment and methods used for handling materials. The work 
of compilation was divided among persons familiar with that par- 
ticular field. Among the different equipment discussed are: over- 
head traveling cranes; electric hoists and cupola-charging machines 
conveyors; drive chain, variable-speed gears, and skip hoists 
pneumatic tubes; hand-lift trucks and portable elevators; electric 
industrial trucks; gasoline trucks and tractors; industrial elevators: 
motor trucks and trailers; locomotive cranes; bridges, car dumpers, 
towers, and handling systems for bulk materials; industrial-railway 
equipment; and wire-rope tramways. There is also a discussion 
of the application of electrical equipment to materials-handlin:: 
machinery, and of variable-speed transmission systems. 


MATERIALS HANDLING IN THE SHOE INDUSTRY. 
[Paper No. MH-53-2] 


The growth of the shoe industry is discussed from its earliest 
establishment, from the point of view of mechanical handling of prod- 
ucts. The author describes the typical factory-production problem 
and the development of the mechanical conveyor in shoe factories. 


By K. D. Hamilton 
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Mechanical drying and tempering of leather, as well as the adaptation 
of the individual motor to shoe machinery, are described, and also 
the installation of standard equipment for power house, dust col- 
lecting, packing, and shipping, to show that the shoe industry is 
searching for all methods to reduce production costs. 


MATERIALS-HANDLING METHODS IN THE Fisk TIRE 
C. E. Maynard. [Paper No. MH-53-3] 


This paper discusses the part that handling equipment has played 
in a program of cost reduction and quality improvement in the Fisk 
Tire Company’s plant. In recent years there has been a tendency 
for the plant to become more ‘‘conveyorized,” coordinating groups 
of operations. The Trucking and Mechanical Departments are 
mainly responsible for the materials-handling equipment. The 
Engineering Department, a subdivision of the Mechanical Depart 
ment, is expected to develop improvements. The cost of improve- 
ments has to be justified by a reduction in operating cost or an 
improvement in quality. There are no limitations on the cost of 
materials-handling equipment provided a saving can be made within 
a reasonable length of time. Comparing trucking costs of 1925 with 
the present, a 50 per cent reduction is noted. In spite of the tre- 
mendous savings that have been made in materials-handling methods 
during the last four or five years, the possibilities of further improve 
ment are far from being exhausted. 


PLANT. By 


HANDLING MATERIALS AT THE PostuMm CoMPANY. 
[Paper No. MH-53-4] 


This paper offers a discussion of various types of conveyors in 
general use, together with descriptions of a few specialized conveyors 
Practically every phase of manufacturing at the Postum plant em 
braces operations performed on the material in course of handling 
especially is this true of modern automatic packaging machinery 
referred to in this paper. An enlarged section treats of the 
operation and mechanical details of the ‘‘intercommunicating pilot- 
car package-conveying system,’’ used as a connecting link between 
shipping points. This system automatically handles a wide variety 
of cased products and offers selective loading at each of four shipping 


By P. P. Pratt 


points. It has effected quite considerable economies, and has made 
it possible to utilize widely separated storage spaces, more or less 
as a unit 
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HE ENGINEERING INDEX SERVICE furnishes to its subscribers a Weekly Card Index of references to the periodical] 
literature of the world covering every phase of engineering activity, including Aeronautic, Chemical, Civil, Electrical, 
Management, Mechanical, Mining and Metallurgical, Naval and Marine, Railway, etc. Of the many items of particu- 
lar interest to mechanical engineers a few are selected for presentation each month in this section of “‘Mechanica] En- 


gineering.”’ 


In operating The Engineering Index Service, The American Society of Mechanical Engineers makes avail- 


able the information contained in the more than 1800 technical publications received by the Engineering Societies Li- 
brary (New York), thus bringing the great resources of that library to the entire engineering profession. At the end 
of the year all references issued by the Service are published in book form, this annual volume being known as The 


Engineering Index. 


Photoprint copies (white printing on a black background) of any of the articles listed in the Index may be obtained 
at a price of 25 centsa page. When ordering photoprints identify the article by quoting from the index item: (1) Title 
of article; (2) Name of periodical in which it appeared; (3) Volume, number, and date of publication; (4) Page numbers. 


A remittance of 25 cents a page should accompany the order. 


brary, 29 West 39th Street, New York. 


AIRPLANE ENGINES 


Heat Treatment of Parts. The Heat Treat 
ment of Aircraft Engine Parts, R. R. Moore 
Fuels and Furnaces, vol 9, no. 3, Mar. 1931, pp 
279-289, 13 figs Importance of proper heat 
treatment of various parts of airplane engine, 
both steel and aluminum alloy; various methods 
by which heat treatment may be accomplished 
and physical and chemical properties desired in 
different parts 


AIRPLANES 


Amphibian. Towle All-Metal Amphibian 
Flying Boat Aero Digest, vol. 18, no. 2, Feb 
1931, pp. 58-59, 4 figs. Design and specifica 
tions of Towle model TA-3 amphibian powered 
by Diesel engines of 225 hp. eacu as standard 
equipment; span, 56 ft.; weight empty, 3943 
Ib gross weight, 6200 Ib.; wing loading 15.28 
lb per sq. ft.; power loading, 13.20 lb. per hp 
high speed, 120 m.p.h 

Design. L'evoluzione aerodinamica del veli 

» nell'ultimo decennio (Aerodynamic Evolu 
tion of Airplane in Last Decade), C. Pallavicino 


Atti del Sindacato Provinciale Fascista Ingegneri 
di Milano, vol 8, no. 11, Nov. 1930, pp. 429 
136, 17 figs. Review of general principles of 
airplane flight including principles of helicopters 


ind autogiro, relative importance of factors con 
trolling aerodynamic efficiency of wing and of 
complete plane; examples of stream lining with 
particular regard to engine cowling systems 
Light-Weight Alloy for. The Use of Elek- 
tron Metal in Airplane Construction, E. I. de 


Ridder. Nat. Advisory Committee for Aero 
nautics—Tech. Memo. no. 608, Feb. 1931, 22 pp., 
‘6 figs. Manufacturing process and physical 


properties of electron made by I. G. Farben In- 
dustrie, Bitterfield, Germany; practical examples 
illustrate advantages of light weight of elektron 


‘loys in construction of airplane and airplane 
engines. From Jahrbuch 1929 der Wissenschaft- 
ichen Gesellschaft fuer Luftfahrt 


Performance Calculation. A New Chart 
for Estimating the Absolute Ceiling of an Air 
pla W. S. Diehl. Nat. Advisory Committee 
lor Aeronautics—Report no. 368, 1930, 7 pp., 
‘hi Derivation of charts to be used in con- 
unction with usual curves of power required and 
power available as accurate substitute for ex- 
tended calculation, or in estimation of absolute 
ceiling when power curves are not available 

les plus grandes distances franchissables 
en avion (Maximum Disk Negotiable by Air- 
Plane), G. A. Mokrzycki. Aerophile, vol. 38, no 
\l, Feb. 15, 1931, pp. 50-51, 1 fig. Application 
of formulas. for calcplating range of airplane as 
function of useful load, total load including fuel, 
and net weight of plane. 


Propellers—Design. Das Verhalten der 


Kennziffern von Holzluftschrauben bei Umfangs- 
geschweindigkeiten bis 280 m. sec. (Character- 


Orders should be sent to the Engineering Societies Li- 





istics of Wooden Propellers at Tip Speeds Up to 
280 m. per Sec.), F. Weinig. Zeit fuer Ange- 
wandte Mathematik und Mechanik, vol. 10, no. 
6, Dec. 1930, pp. 525-539, 8 figs Investigation 
of factors influencing efficiency such as viscosity 
of air, centrifugal forces, relations between speed 
and stresses, and application of results to flight 
tests of propellers 

The Equilibrium of Loaded Impeller Blades 
with Special Reference to the Strength of Thin 
Metal Airscrews, P. A. Ralli. Roy. Aero- 
nautical Soc.—J!., vol. 35, no. 242, Feb. 1931, 
pp. 121-165, 16 figs. Mathematical investiga 
tion of equilibrium of loaded blade for variable 
pitch distribution; equilibrium of loaded blade 
for approximately constant pitch; practical 
application to ‘Fairey 111.F. Panther’’ metal 
airscrew; case: full throttle flight at 10,000 ft 

Wing Beams. Development of Steel Wing 
Beams for Aircraft, H. C. Knerr and H. A 
Backus. Iron Age, vol. 127, no. 9, Feb. 26, 1931 
pp. 706-710, 6 figs. Advantages of alloy-steel, 
wing beam with tensile strength of 250,000 to 
300,000 Ib. per sq. in.; data on heat treatment 
and construction developed by various airplane 
builders including Stinson, Fairchild, and Chance- 
Vought 


ALIGNMENT CHARTS 


Development. Les progrés des _ procédés 
mécaniques et graphiques de calcul depuis cin- 
quante ans (Progress in Mechanical! and Graphical 
Computation Processes for 50 Years), M. d’- 
Ocagne. Génie Civil, 50th Anniversary Number, 
1930, pp. 8-11, 5 figs. Historical review of de- 
velopment of mechanical calculating machines 
and graphical methods of computation, with 
special reference to nomography 
ALLOY STEEL 

See STEEL, Alloy 
ALLOYS 

Aluminum. See ALUMINUM ALLOYS. 

Bearing Metals. See BEARING METALS 

Beryllium. See BERYLLIUM ALLOYS 

Magnesium. See AIRPLANES, Light- 
Weight Alloys for. 

ALUMINUM 

Castings. Aluminiumguss im Dieselmotoren- 
bau (Aluminum Castings in Diesel Engine De- 
sign), W. Hart]. Automobiltechnische Zeit., vol. 
34, no. 4, Feb. 16, 1931, pp. 94-98, 31 figs. 
Practical examples illustrate proper utilization of 
light metals in highly stressed castings; data on 
physical properties and methods of reducing 
notch effect. 

Foundry Practice. A Survey of Light-Cast- 
ings Manufacture, F. Harris. Foundry Trade 
Ji., vol. 44, no. 755, Feb. 5, 1931, pp. 107-109, 
8 figs. Melting plant used; preparing cupola; 
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preparing hearth; lighting up; charge used; 
overcoming troubles; preparation of facing sands; 
making pattern plates; closing mold; facing 
sands aluminum melting practice; molding 
aluminum castings. 


ALUMINUM ALLOYS 


Aluminum-Silicon. Giessharkeit sowie me- 
chanische und chemische Eigenschaften der 
Alumiuium-Silizium-Legierungen (Casting Prop- 
erties, Mechanical and Chemical Properties of 
Aluminum-Silicon Alloys) Zeit. fuer die Ge- 
samte Giessereipraxis, vol. 52, no. 4, Jan. 25, 
1931 (supp.) pp. 17-18 Difficulties involved 
in obtaining good alloy of aluminum and silicon; 
properties of silumin are compared with those of 
other aluminum alloys. 


Aluminum-Titanium. Constitution of 
High-Purity Aluminum-Titanium Alloys, W. 
L. Fink, K. R. Van Horn, and P. M. Budge. 
Am. Inst. Min. and Met. Engrs.—Tech. Pub., no. 
393, 18 pp., 13 figs. Investigation of phase rela- 
tions, as part of fundamental research program 
of laboratories of Aluminum Company of Amer- 
ica; preparation of alloys; chemical and thermal 
analysis; determination of luquidus; metallo- 
graphic structures; composition of aluminum- 
titanium constituent; crystal structures; alum- 
inum end of constitutional diagram of aluminum- 
titanium system. Bibliography. 


AMMONIA COMPRESSORS 


Efficiency. Volumetric Efficiency of a Ver- 
tical Single-Acting Ammonia Compressor, J. C. 
Reed and E. E. Ambrosius. Refrig. Eng., vol. 
21, no. 3, Mar. 1931, pp. 176-181 and (discussion) 
pp. 181-182 and 202, 7 figs. Purpose af investiga- 
tion to study existing data regarding real volu- 
metric efficiency and to perform such tests as 
were necessary to obtain real volumetric efficiency 
of vertical, single-acting, ammonia compressors; 
secondary purpose to compare existing empirica} 
formula with results obtained from tests;. test 
equipment, experimental procedure, and test re- 
sults; sample calculations and bibliography. 


Multiple-Effect. Advantages of Multiple: 
Effect Ammonia Compressors, R. S. Wheaton. 
Power, vol. 73, no. 9, Mar. 3, 1931, p. 374,:2 figs. 
Multiple-effect design of compressor finds ex- 
cellent application in refrigerating plants where 
two widely varying temperatures are maintained 
and in ice-making plants where water is forecooled 
at higher temperature than that temperature at 
which water is frozen; indicator diagram of 
multiple-effect compressor; work done by high 
and low suctions. 


AUTOMOBILE ENGINES 


Bearings. Fits and Tolerances in Automotive 
Engine Bearings. Am. Mach., vol. 74, no. 11, 
Mar. 12, 1931, pp. 423-424. Data on bearing 
tolerances and assembly of 7 prominent builders; 
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notes on use of shims and finishing operations, 
lapping, grinding, and reaming. 


Diesel. See DIESEL ENGINES, Automo- 
tive. 
Manufacture. Franklin Crankcases and 


ti-Purpose Tools, O. R. Miller. Am. Mach., 
— 74, no. 10, Mar. 5, 1931, pp. 383-386, 6 
figs. Machining methods and equipment with 
data on tolerances; operations on Newton miller 
and Cincinnati Hydromatic; side view and typ- 
ical section of aluminum crankcase. 
Oil. See OIL ENGINES, Automotive. 


Starting. Thermostatic Control of Crank- 
case Oil Is a Much-Needed Development, A. E. 
Becker. Automotive Industries, vol. 64, no. 10, 
Mar. 7, 1931, pp. 401-405 and 415, 8 figs. In- 
vestigation of relation of friction hp. to starter 
hp. and engine power at low speeds; as real con- 
trolling factor in starting internal combustion 
engines at low temperatures; graphs illustrate 
cold-starting requirements; cold-pumping charac- 
teristics of several oils. 


AUTOMOBILES 

Brake-Linings. lLatex-Bonded Brake Lining 
Has Nearly Constant Coefficient of Friction and 
Does Not Swell, J. A. Lunn. Automotive In- 
dustries, vol. 64, no. 8, Feb. 21, 1931, pp. 270-273, 
8 figs. Advantages of latex-bonded asbestos 
lining; proper distribution of binder in flexible 
or rigid linings helps to eliminate noise and reduce 
wear; microphotograph illustrates structure of 
lining after subjections to temperature of 600 
deg. fahr. for three hours. 

Design. A propos du chassis naturellement 
indéformable (Problem Relating to Naturally 
Rigid Chassis), N. Causan. Vie Automobile, 
vol. 27, no. 963, Feb. 10, 1931, pp. 48-52, 6 figs. 
Study of chassis design problems with particular 
regard to methods of improving road holding 
ability; design, mounting, and functioning of 
springs; design for obtaining lateral stability. 

Skidding. Ein einfacher Weg zur genauen 
Bestimmung der Reibungsziffer zwischen Kraft- 
wagenbereifung und Fahrbahn (Exact Deter- 
mination of Friction Coefficient Between Motor- 
Vehicle Tires and Road Surface), Deiters. Auto- 
mobiltechnische Zeit., vol. 34, no. 4, Feb. 14, 
1931, pp. 87-89, 3 figs. Investigation of friction 
coefficient by means of breaking of one wheel 
only; calculation of forces caused by breaking; 
effect of load distribution. 


B 


BALANCING MACHINES 

Types. The Balancing of Machinery, C. N. 
Pleseber. Mech. World, vol. 89, nos. 2301, 
2303, and 2305, Feb. 6, 1931, pp. 128-131, Feb. 
20, pp. 180-181, and Mar. 6, pp. 224-226, 14 
figs. Feb. 6: Resonance; critical speed; angle 
of log; Davey portable dynamic balancing equip- 
ment. Feb. o6: G. W. R. balancing machine; 
special purpose balancing equipment; Olsen- 
Lundgren tire balancing machine; Defiance pat- 
ent flywheel balancing machine. Mar. 6: 
Kunze flywheel balancing machine; Olsen-Lund- 
gren static dynamic flywheel balancing machine; 
Krupp-Losenhausen special production type 
balancing machine and vertical equipment for 
balancing centrifugal containers; Olsen dynamic 
propeller shaft balancing machine. 


BEARING METALS 

Bronze. Die Carobronze als Lagermetall in 
der Automobile Automobilindustrie (Caro 
Bronzes as Bearing Metals in Automobile In- 
dustry), Schulz. Metallwirtschaft, vol. 9, no. 
47, Nov. 21, 1930, pp. 969-970, 4 figs. Caro 
bronzes contain about 92 per cent copper, 8 per 
cent tin, and 0.25 per cent phosphorous, and can 
be cold-drawn into tubes which may be cut into 
sections of desired length for bearing bushes. 

Properties. Bearing Metals Containing 
Aluminium or Both Aluminium and Nickel, Nishi- 
mura. Ja ese Gov. Ry.—Bul., vol. 19, no. 4, 
Jan. 25, 1931, 43 pp., 89 figs. Kyoto Imperial 
University has patented bearing alloys which con- 
tain aluminium or both aluminium and nickel, 
and has recommended them for use in rolling 
stock; comparative examination made into per- 
formance of alloys and white metals; according 
to results of experiment, metals are somewhat 
better than those containing no aluminum 
(Brief abstract in English.) 


BEARINGS, BALL 

Heat Treatment. Heat Treatment of High- 
Duty Bearing Balls, R. E. Coward. Iron and 
Steel, vol. 14, no. 1, Jan. 1931, PP: 3—4 and 17-19, 
3 figs. General procedure of heat treatment; 
hardening, 


and tempering; rotary 


quenching, 


MECHANICAL ENGINEERING 


furnaces have many advantages; 
furnaces used for large balls; 
From Black and White 


Preloading. Procedure in Preloading, H. W. 
Holdsworth. Am. Mach., vol. 74, no. 7, Feb. 12, 
1931, pp. 269-272, 5 figs. Determination of 
load distribution, and total actual deflection 
caused by external load, by use of deflection 
curves; sketches illustrate application of pre- 
loading principle in ball-bearings spindle mount 
design; chart shows graphically how initial pre- 
load actually reduces deflection under operating 
conditions. 


BEARINGS, JOURNAL 


Lubrication. Oil Film Pressures in a Com 
plete Bearing, L. J. Bradford and L. J. Grunder. 
Penn State College—Eng. Experiment Station— 
Bul. no. 39, vol. 24, no. 40, Sept. 8, 1930. His- 
torical review of research work in field of bearing 
friction and lubrication; work undertaken to 
supply information upon actual film pressures 
within complete journal bearing, lubricated from 
one end and also to determine running positions 
of journal; apparatus and method of testing; 
curves illustrating test results of various oils at 
different pressures 


Thrust, Pressure Distribution in. Die 
Druckverteilung im Spurzapfen (Pressure Distri- 
bution in Thrust Journals), F. Kuba. Zeit 
des Oesterre chischen Ingenieur und Architekten 
Vereines, vol. 83, nos. 3-4 and 5-6, Jan. 23. 1931, 
pp. 15-17 and Feb. 6, pp. 33-37, 5 figs. Develo- 
ment of equation for pressure distribution with 
particular regard to determination of optimum 
pressure distribution in conic thrust journal, and 
in thrust journals with one and two rings 


BERYLLIUM ALLOYS 


Beryllium-Copper. bBeryllium-Copper Al 
loys, E. R. Thews. Can. Chem. and Met., vol 
15, no. 2, Feb. 1931, pp. 51-53, 1 fig. Occur- 
rence; price; production by electrolytic proc- 
ess; properties of beryllium; use as addition to 
alloys; effect of age hardening; beryllium bronzes. 


BLAST FURNACES 


Great Britain. The New Ford Blast Furnace 
at Dagenham, P. J. Hale. Foundry Trade Jl., 
vol. 44, no. 753, Jan. 22, 1931, p. 69, 1 fig. Units 
comprising initial construction, include manufac- 
turing and assembly buildings, foundry buildings, 
power and boiler plant, coke-oven and by-prod- 
ucts plant and blast-furnace plant; latter in- 
cludes one 500-ton furnace with double skip, 
three Schiffer-Strack hot-blast stoves, stock bins, 
Theisen disintegrator gas-cleaning plant, ore- 
storage yard, pig-casting machine, waste-water 
clarifier, sintering plant, together with necessary 
gas, air, water, and sewer mains. 


BOILERS 


Corrosion. Der Einfluss der Dampfentwick- 
lung auf die Kesselstein und Schlammbildung im 
Dampfkessel und im Verdampfer (Influence of 
Steam Formation on Boiler Scale and Sludge 
Formation in Boilers and Evaporators), R. Stum- 
per. Feuerungstechnik, nol. 19, no. 1, Jan 15, 
1931, pp. 3-6, 11 figs. Characteristic of present 
status of water problem in steam power plants; 
precipitation of insoluble admixtures of boiler 
content; influence of steam generation; necessity 
of increasing water circulation; new ways of 
reducing boiler-scale formation. 

Ueber die Bestimmung des Waermeleitver- 
moegens bei Kesselstein (Boiler Scale), H. Bi- 
skamp. Zeit. fuer Technische Physik, vol. 12, 
no. 1, Jan. 1931, pp. 30-33, 4 figs.; see also brief 
translated abstract in Chem. and Met. Eng., 
vol. 38, no. 2, Feb. 1931, p. 103. Highly corrosive 
scale also is always full of occluded air, i.e., highly 
porous; analysis showed that such scale always 
contained silicates as well as mixed sulphates and 
carbonates; further study has revealed that re- 
lation between porosity and thermal conductivity 
is linear, so that either can be calculated when 
other is known; porosity measurement can be 
made with few grams of scale in small bits. 


Design. Double Cross-Drum Boilers in Hell 
Gate Extension Each Produce 1,000,000 Ib. of 
Steam an Hour. Power, vol. 73, no. 9, Mar. 3, 
1931, pp. 356-370, 7 figs. Air-cooled slag-bottom 
furnaces, induced- and forced-draft fans driven by 
compound turbines, and pulverizers operating 
under air pressure instead of suction are features 
of new boiler house; cross-section of double cross- 
drum boiler; diagrammatic layout of coal-han- 
dling equipment for transporting fuel from old 
boiler house to new extension; list of equipment 
data, Hell Gate additions. 

Marine. Water-tube and Scotch Boilers. 
Engineer, vol. 151, no. 3919, Feb. 20, 1931, pp. 
220-221, 2 figs. Symposium on relative fields 
of development of water-tube and Scotch boiler 
in merchant service at Institute of Marine En- 
gineers, Feb. 10; case for water-tube boiler was 
presented in contribution by H. E. Yarrow; 
papers on Scotch boiler, by S. Hunter, Jr., and 


stationary 
cupola process, 
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) R. Dight of Admiralty Fuel Experimental Sta- 
tion. 


Pulverized-Coal. Belastung von Staub- 
Feuerraeumen (Loading of Pulverized Coal 
Furnaces), P. Rosin and R. Fehling. Waerme, 
vol. 54, no. 3, Jan. 17, 1931, pp. 42-50, 15 figs 
Based on relations for equilibrium between com 
bustion and heat transmission, influence of size, 
shape, and cooling of furnaces, air admission and 
combustion velocity of coal dust on permissible 
furnace load and temperature is investigated; 
radiation properties of pulverized-coal flame. 

Ein Beitrag zur Loesung der Grosskesselfrage 
(Contribution to Problem of High Capacity 
Boilers), P. Giesecke. Waerme, vol. 54, no. 3, 
Jan. 17, 1931 pp. 61-62, 4 figs. Results of tests 
of Lopulco pulverized-coal radiant boiler installa- 
tion in power plant of Ruhr Chemie A.G. in 
Sterkrade-Holten, with 600 sq. m. heating sur- 
face for steam at 20 atmos., equipped with air 
preheater of 1500 sq. m. 


Water-Tube—Depreciation. Betriebsdauer 
und Wirkungsgrad von Wasserohrkesseln mit 
Gas und Kohlefeuerung (Length of Time in 
Operation and Efficiency of Water-Tube Boilers 
With Gas or Coal! Firing), R. Orel. Waerme, 
vol. 54, no. 3, Jan. 17, 1931, pp. 54-56, 2 figs. In- 
vestigation of period of time in which losses due 
to diminishing efficiency are offset by costs of 
cleaning; comparison of oil-gas and traveling- 
grate firing system and determination of best 
fuel distribution for simultaneous operation of 
both furnace systems for different boilers 


C 


CABLEWAYS 
Quarry. Limestone Transportation, C. K 
Traber. Eng. and Min. Jl., vol. 131, no. 5, Mar 


9, 1931, pp. 206-207, 4 figs. Single-span two 
bucket tramways at plant of Olympic Portland 
Cement Co., 30 mi. northeast of Bellingham, 
Wash., for transporting crushed limestone; hump 
in profile made intermediate transfer station 
necessary; first stage 740 ft. horizontal, 357 ft 
vertical; second stage, 1060 ft. horizontal and 
642 ft. vertical; operated two yrs., exceeding rat- 
ing capacity of 150 tons per hr.; carrying cables 
2'/¢ in. diam., locked-coil; head ropes 7/s in 
tail rope #/, in.; carriers 80 cu. ft. capacity, with 
four-wheel trucks. 


CALCULATING MACHINES 


Development. Les progrés des  procédés 
mécaniques et graphiques de calcul depuis cin 
quante ans (Progress in Mechanical and Graphi 
cal Computation Processes for 50 Years), M 
d’Ocagne. Génie Civil, 59th Anniversary Num 
ber, 1930, pp. 8-11, 5 figs. Historical review of 
development of mechanical calculating machines 
and graphical methods of computation, with 
special reference to nomography. 

Gears of. Getrieve der Addiermaschine 
(Gears of Adding Machines), W. Lind. V.DI 
Zeit., vol. 75, no. 7, Feb. 14, 1931, pp. 201-205, 
17 figs. Design and operation of mechanism of 
adding machines; sketches illustrate designs of 
Burroughs and Dalton. 


CAMS 


Design. Der Entwurf von Kurventrieben 
mit Ruecksicht auf den Beschleuningungsverlauf 
(Design of Curve Drive With Regard to Accelera- 
tion Characteristics), W. J. Hoehere. 
enkonstrukteur, vol. 64, no. 3, Feb. 10, 
pp. 30-34, 12 figs. Kinematic study of various 
types of curve drives with particular regard to 
obtaining suitable acceleration characteristics, 
determination of velocity and acceleration by 
means of vectors; data on design of curve milling 
machines 


CAR DUMPERS 

Grain Unloading. Grain Cars Unloaded in 
Six Minutes, W. F. Gorton. Elec. Jl., vol. 25, 
no. 3, Mar. 1931, pp. 150-151, 4 figs. Device for 
unloading box cars installed at plant of National 
Milling Company, Toledo, Ohio, is described: it 
consists of section of track so mounted that frei. ht 
car can be tilted sideways and then rocked end 
ways to spill bulk grain from car; photoelectnc 
tube is used in connection with this. 


CARS, REFRIGERATOR 

Design. Mechanical Refrigeration for Ratl- 
way Freight Cars, E.R. Rowledge. Cold Storage 
vol. 34, no. 395, Feb. 18, 1931, pp. 34-36, 5 figs 
Lightfoot-Stone automatic axle drive system; 
thermograph record of even temperature mait- 
tained on Ellarcold-Stone car; mechanical ‘¢- 
frigeration arrangement on chassis. 
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CASE HARDENING 


Depth of Case. A Practical Method of Ob- 
taining the Depth of Carburized Case, J. Soren- 
son. Fuels and Furnaces, vol. 9, no. 3, Mar. 
1931, pp. 329-331. Method of checking approxi- 
mate depth of case-hardened steels by use of Bri- 
nell hardness testing machine. 


Nitriding Furnaces. Temperature Control 
a Feature of New Nitriding Furnace, J. H. Knapp 
Steel, vol. 88, no. 8, Feb. 19, 1931, pp. 38 and 40 
3 figs. Design and operation of gas-fired furnace 
developed by James H. Knapp Co., Inc., Los 
Angeles; sketch of gas burner, showing arrange- 
ment for blowing cold air around combustion 
zone; regulating mechanism will vary amount of 
gas and air supplied to burners and therefore will 
vary input of heat to furnace between predeter- 
mined limits. 


CHIMNEYS 


Design. The Economical Design of Natural- 
Draft Chimneys, J. G. Mingle. Power, vol. 73, 
no. 9, Mar. 3, 1931, pp. 364-367, 4 figs. Rational 
formulas for chimney proportions including cost 
as well as all physical factors that affect problem 
charts and table permit rapid determination of 
most economicai size of natural-draft chimneys 
for typical atmospheric and temperature condi- 
tions; basic formulas presented are applicable to 
any conditions. 


CLUTCHES 
Friction. Reversal of High-Speed Spindles 
by Friction Clutches, J. A. Hall. Product Eng., 


vol. 2, no. 2, Feb. 1931, pp 52-55, 4 figs. Mathe- 
matical and graphical determination of time re- 
quired for reversing clutches during engagement, 
amount of slippage at surfaces of clutch and of 
belt, energy lost in heat at each of these places, 
and total energy required; methods in study 
based on experimental work done on high-speed 
automatic screw machines at Brown & Sharpe 
plant. 


COAL HANDLING 


Conveyors for. Selecting a Cable for a But- 
ton Conveyor, H. F. Geist. Coal Age, vol. 36, 
no. 1, Jan. 1931, pp. 15-16. 5 figs. Supplement 
to paper indexed in Engineering Index 1930, from 
issue of Dec. 1930; mathematical calculation by 
which size of cables to be used in any given instru- 
ment is determined; formulas, charts, and tabular 
data 


CRANES 


Design. Zulaessige Spannungen und Dauer- 
festigketi im Kran- und Verladebrueckenbau 
(Admissible Stresses and Fatigue of Materials in 
Design of Crane Stress), B. Gerlepp. Maschinen- 
bau, vol. 10, no. 3, Feb. 5, 1931, pp. 86—90, 6 figs. 
Review of principal factors relating to fatigue 
of material in crane design with tables giving 
data on admissible stresses for various types of 
steel and cast iron. 


Traveling. Overhead Travelling Cranes, 
A. R. Glithero. Mech. Handling, vol. 18, no. 2, 
Feb. 1931, pp. 51-54, 6 figs. Belonging to inter- 
mittent class of*handling appliance, traveling 
crane, has proved itself most efficient appliance 
for service in engineering shops, foundries, steel 
works, power stations, and, in fact, all large in- 
dustrial factories where site conditions permit 
erection of gantry; author discusses outdoor ser- 
vices in timber yards, railway freight yards, ship- 
building yards. 


CUPOLAS 


Charging. Novel Cupola Charging System, 
R. Abel. Matls. Handling and Distribution, 
vol. 5, no. 5, Feb. 1931, pp. 54 and 56, 3 figs. 
Design and operating features of cupola-charging 
installation in plant of C. B. Cottrell and Sons, 
Westerly, R. 1., manufacture of printing presses 
— allied machinery for printing and newspaper 
suSINess, 


CUTTING METALS 


Drilling—Power Requirements. Torque, 
Thrust and Power for Drilling, O. W. Boston 
and C. J. Oxford. Soc. Automotive Engrs.,—Jl., 
vol. 28, no. 3, Mar. 1931, pp. 378-383, 4 figs. 
Tests on drilling various grades of steel and cast 
iron conducted at University of Michigan and 
formulas, tables, and charts for determining thrust, 
torque, and horsepower that will be required in 
Practice for drilling with drills of 11/3 in. or smaller 


diameter in various materials commonly used in 
industry. 


CUTTING TOOLS 


_Tantalum Carbide. Cemented Tantalum 
Carbide a New Tool Material. Metal Progress, 
vol. 19, no. 3, Mar. 1931, . 53-55, 3 figs. 
Properties, application, and performance of tanta- 
lum-carbide tools bonded with strong and ductile 
nickel perfected by Fansteel Products Co., North 
Chicago, Ill.; material has a melting point of 
4400 deg. cent 
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D 


DIES 


Punching. Links and Link Tools, W. H. 
Malliet. Am. Mach., vol. 74, nos. 10 and 11, 
Mar. 5, 1931, pp. 393-394 and Mar. 12, pp. 437- 
438, 11 figs. Manufacturing operations and 
equipment in making links of wire from 0.040 
to 0.085 in. diam. for use in calculating machines, 
typewriters, etc.; design of dies and fixtures. 


Vorteile der Vereinheitlichung beim Schnitt 
und Stanzenbau (Advantages of Standardization 
in Designs and Punch Stresses), A. Peterhans. 
Maschinenbau, vol. 10, no. 4, Feb. 19, 1931, 
pp. 119-122, 14 figs. Importance of work done 
by punch-press committee of AWF; sketches 
illustrate principal types of punching dies. 


DIESEL ENGINES 


Automotive. A Survey of Mobile-Type 
Diesel Engines, G. G. A. Rosen. Soc. Automo- 
tive Engrs.—Jl., vol. 28, no. 3, Mar. 1931, pp. 
301-305 and (discussion) 305-306, 3 figs. Major 
problems involved in designing of high-speed 
Diesel engines, combustion-chamber design; 
fuel-injection methods and devices; flexibility 
in utilization of variety of cheap, low-grade fuels; 
completeness and smoothness of combustion; 
reduction of vibration; and low first cost and 
maintenance. 


Die MWM-Fahrzeug-Die selmotoren (MWM- 
Automotive Diesel Engines), H. Suder. Deutsche 
Motor-Zeit., vol. 8, no. 2, Feb. 1931, pp. 40-42, 
6 figs. Design and specifications of types SS 
15 V and SS 15s built by Motorenwerke Mann- 
heim vorm. Benz, A.-G.; developing 60 and 90 
hp. at 1500 r.p.m. as 4 and 6-cylinder engine, 
respectively; bore and stroke are 105 by 150 
mm.; injection pressure 80 to 100 atmos. 


Fuel Injection. A New British Fuel Pump 
for Oil Engines. Commercial Motor, vol. 53, no 
1355, Mar. 3, 1931, pp. 88-90, 5 figs. Design and 
operating principles of Benes pump which can be 
adjusted while engine is running, obviates side 
thrust upon pistons and will work at high pres- 
sures up to 300 atmos. 

New Details of Diesel Practice. Diesel Power, 
vol. 9, no. 2, Feb. 1931, p. 91, 1 fig. Method of 
operating common-rail fuel-injection system 
which separates metering needle from spray ori- 
fice has been applied to engine of Cooper-Bes- 
semer Corporation; design features of dual-ten- 
sion spray needle. 

High-Speed. The Sandon Two-stroke Cycle, 
Heavy-Oil Engine. Shipbldr and Mar. Engine- 
Bidr., vol. 38, no. 248, Feb. 1931, pp. 146-149, 3 
figs. New design of high-speed engine with air- 
less injection; principles of design will be de- 
veloped for all types of land and marine lighting 
sets, for propulsion of vessels of small size and 
also as light engine for driving motor vehicles; 
3-cylinder unit described has cylinder diam. of 
88/4, in. and stroke of 118/4in.; develops 120 b.hp. 
when running at 450 r.p.m.; compression pres- 
sure is 450/4600 Ib. per sq. in., and combustion 
pressure 600 /625 lb. per sq. in. 

Manufacture. The Production of Heav 
Oil Engines. Machy. (Lond.), vol. 37, no. 958, 
Feb. 19, 1931, pp. 665-671, 15 figs. Machining 
operation on cylinder heads; facing and boring 
inlet, exhaust, and self-starter valve holes; ma- 
chining operations on crankshafts with data on 
tolerances, feeds, and speeds. 

Marine—-Vibrations in. Torsional Vibra- 
tion Frequencies of Marine Diesel Installations, 
J. Lockwood Taylor. Engineering, vol. 131, 
no. 3397, Feb. 20, 1931, pp. 259-260, 1 fig. At- 
tempt is made to deduce frequency equation in 
which it is only necessary to substitute appropri- 
ate data, shaft lengths, stiffnesses and moments 
of inertia for any installation; various solutions 
of this equation give immediately natural fre- 
quencies of various modes and hence critical 
speeds; this greatly reduces labor and avoids 
necessity for any graphical work. 

Two-Cycle. Spuelung und Leistung bei 
Zweitaktomotoren (Scavaging and Output in 
Two-Cycle Engines), K. Wintterlin. V.D.I. 
Zeit., vol. 75, no. 6, Feb. 7, 1931, pp. 165-169, 
15 figs. Theoretical investigation of relations 
between scavenging process and power output, 
and graphical representation of results; relations 
between fresh air content, excess air, and maxi 
mum indicated power; comparison of different 
types of engine. 


DYNAMOMETERS 


Electric. The Dynamo-Electric Machine as 
a Dynamometer, B. P. Haigh. Engineering, vol. 
131, no. 3394, Jan. 30, 1931, pp. 129-131, 12 figs. 
Modifications required to enable standard dynamo 
or motor to measure torque in its shaft, and cer- 
tain precautions that should be observed in order 





405 


to obtain accurate results; examples installed in 
Engineering Laboratory of Royal Naval College, 
Greenwich, are illustrated. 


E 


ELASTICITY 


Theory and Experiment. Idées actuelles 
sur la resistance des matériaux (Present Day 
Ideas on the Resistance of Materials), A. Caquot. 
Génie Civil, 50th Anniversary Number, 1930, 
pp. 189-192, 7 figs. Review of recent theoretical 
and experimental studies on elastic resistance to 
compression, tension, shear, hydrostatic tension, 
and compression; theory of adaptation. 


ELECTRIC FURNACES 


Annealing. Recent Developments in the 
Design of Electric Annealing Furnaces for Metals, 
W. Meckenhauser. Metal Industry (Lond.), 
vol. 38, no. 6, Feb. 6, 1931, pp. 159-162, 7 figs. 
Progress and invention in sphere of electric an- 
nealing; possibility of high average load factor; 
full automatic control; continuous strip annealing 
furnaces. 


Heat-Treating. A New Cyanide Furnace, 
R. F. James and G. Coley. Franklin Inst.—Jl., 
vol. 212, no. 3, Mar. 1931, pp. 327-334, 3 figs. 
Furnace was placed on trial in plant of Gemmer 
Manufacturing Company of Detroit for life test 
under operating conditions; this service was as 
severe as any cyanide pot service because of heavy 
production required from these pots; they are 
used for hardening steering-gear sectors and maxi- 
mum production per hour is required. 


Electric Furnaces and Low-Temperature Treat- 
ments, J. E. Oram. Metallurgia, vol. 3, no. 15, 
Jan. 1931, pp. 94-96, 5 figs. Low-temperature 
heat-treatments offer additional scope to electric 
furnace; low operating and maintenance cost 
and ease of temperature control are associated 
with this type of equipment. 


ELECTRIC REGULATORS 


Automatic Industrial. Automatic Regu- 
lators in Industries, J. H. Ashbaugh. Am. Inst. 
Elec. Engrs.—Advance Paper, no. 36, for mtg. 
Jan. 26-30, 1931, 8 pp., 20 figs. Progress has 
been rapid in past few years with result that there 
is available number of different regulators having 
wide fields of application; fundamental theory 
of all regulators is explained with effect of high and 
low inertias; regulators can be used to either im- 
prove quality of manufactured product, reduce 
cost, simplify operation, reduce amount or size 
of equipment, or reduce power bills on purchased 
power. 


ELECTRIC WELDING 


Arc. A New System for Direct Current Arc 
Welding, S. Bergman. Am. Inst. Elec. 
Engrs.—Advance Paper, no. 19, for mtg. Jan. 
26-30, 1931, 3 pp., 4 figs. Short description of 
d.c. generator having characteristics suitable 
for arc welding; curves showing performance 
under steady conditions of load are shown; for 
quick changes of load transients appear detri- 
mental to arc welding; to eliminate these trans- 
forming reactor is introduced in are welding cir- 
cuit; transforming reactor which has dual pur- 
pose; depresses transients and introduces reac- 
tance in arc circuit which, experience has shown 
is desirable in order to make arc stable and there- 
fore easy to handle. 

Einfluss der Schweissstrombedingungen bei der 
elektrischen Lichtbogenschweissung von weichem 
Flussstahl (Influence of Welding Current Re- 
quirements in Arc-Welding of Low Carbon Steel), 
N. Lefring. V.D.I. Zeit., vol. 75, no. 8, Feb. 21, 
1931, pp. 223-224. Interrelation between are 
and welding process, fusion and welding current, 
i.e., kind of current, polarity, current intensity, 
kind of electrodes, etc.; calculation of fusion 
constants; causes of failures, etc. Abstract of 
dissertation at Inst. of Tech. Berlin. 


Machines. An Improved Arc Welding Gener- 
ator, J. H. Blankenbuehler. Am. Inst. Elec. 
Engrs.—Advance Paper, no. 13, for mtg. Jan. 
26-30, 1931, 5 pp., 8 figs. Welding operator 
may encounter trouble in starting arc or in havin 
arc extinguish itself too readily; those causes o 
trouble which are attributed to welding generator 
are analyzed and explained in terms of generator 
design; means for eliminating generator charac- 
teristics causing these troubles, is outlined and 
results obtained are shown by oscillographic 
records. 

Motor Frames. Resistance Welding of 
Motor Frames, N. Thomson. Am. Inst. Elec. 
Engrs.—Advance Paper, no. 6, Jan. 26-30, 1931, 
4 pp., 11 figs Making of motor frames using 
rolled plate in place of castings formerly used, ob- 
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ject being to reduce cost; method of manufacture 
is briefly outlined including rolling, welding, siz- 
ing, and other operations; electric resistance 
welding method is emphasized and results of elec 
trical tests on equipment are outlined; oscillo 
graph records give character of resistance flash 
weld in some detail; result is better product at 


less cost. 


ELEVATORS, ELECTRIC 

Control. Interlocked Elevator Control Pre 
vents Costly Choke-Ups, R. alter. Elec. 
World, vol. 97, no. 8, Feb. 21, 1931, pp. 356-359, 
5 figs. Almost every conceivable contingency 
has been guarded against in elaborate electrical 
control for conveyor in handling grain at rate of 
8 tons per min. in new no. 3 elevator at Fisher 
Flouring Mills Company in Seattle; high-speed 
automatic bulk handling of grain; visible signals 
showing all operating set-ups’ automatic shut 
off in case of choke-up; interlocked motor con- 
trol circuits prevent starting grain flow until all 
spouting is properly set and all machinery is in 
operation are featured. 


ENGINEERING 

History. L’Evolution et le Developpement 
des Principales Industries depuis Cinquante 
Ans, 1880-1930; Issued by Génie Civil as a 
special number; Paris, Jules-Lefebvre, 1930, 236 
pp., illus., 25-fr. Im commemoration of its 50th 
anniversary, ‘Genie Civil’ has issued special 
number devoted to review of progress of special- 
ists describe developments in public works, 
mining, agriculture, roadbuilding, railroads, etc. 
Publication is valuable historical summary. Eng. 
Soc. Lib., N. Y. (Each paper also indexed sepa- 
rately.) 


F 


FLOW OF WATER 

Pipes. Expériences sur les conduites de l’usine 
de Miégebat (Experiments on Power-Station 
Conduits), Camichel, Leclerc, du Sablon and 
Escande. Science et Industrie, vol. 14, no. 203, 
Dec. 1930, pp. 920 and 924, 1 fig.; see also brief 
translated abstract in Water and Water Eng., 
vol. 33, no. 386, Feb. 20, 1931, p. 95. Details, 
mode and results of investigation into flow in 
short lengths of pipe line at Miegebat power sta 
tion of Midi Railway Co., with view to applica 
tion of data obtained to similar cases greater in 
extent and to high Reynolds’ numbers. 


FOUNDRIES 

Time Study. See INDUSTRIAL MAN 
AGEMENT, Time Study. 
FURNACES, ANNEALING 

Bright Annealing in Hydrogen. Continu- 


ous Bright Annealing of Steels in Hydrogen, F. C. 
Kelley. Fuels and Furnaces, vol. 9, no. 3, Mar. 
1931, pp. 303-304, 1 fig. Fundamental prin- 
ciples involved in continuous bright annealing 
of stainless irons and low-carbon steel sheets. 
Before Am. Inst. Min. and Met. Engrs. 


G 


GAGES 

Measurement With. 
suring Methods. Instn. Production Engrs.— 
Proc., vol. 9, no. 7, Jan. 1931, pp. 201-213. His- 
tory of measures; metric system; length standard 
of United States; ratio of yard to meter; stand- 
ardsin manufacturing; internal limit gages; mea- 
surement of screw threads; angular measurement; 
standard taper gages; gear measuring. 

Grundlagen, Mittel und Beispiele zweckmaes- 
siger Werkstattmessverfahren (Principles, Speed 
and Examples of Efficient Machine Shop Measur- 
ing Methods), T. Damm. Berichte ueber be- 
triebswissenschaftliche Arbeiten, vol. 6, 1931, 
31 pp., 100 figs. Survey of fundamental prin- 
ciples and speed of measurement with data on 
use, design and accuracy of all types of gages and 
gaging instruments; practical examples _illus- 
trate application to ball bearings, gears, shafts, 
bores, frames, and crankshaft. 

Optical. An Optical Coincidence Gage, I. C 
Gardner and F. A. Case. U.S. Bur. Standards— 
Ji. Research, vol. 6, no. 2, Feb. 1931, pp. 229-237, 
6 figs. Optical instrument which enables one to 


Gauging and Mea- 


make measurements in direction normal to sur- 
face viewed; method of operation is sufficiently 
simple to permit its use for routine industrial 
measurements 


instrument is similar to military 
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range finder except that two telescopes forming 
optical system of range finder are replaced by two 
microscopes; magnification is approximately 95; 
probable error of single reading is approximately 
plus or minus 0.0001 mm. 

Plug—Chromium Plated. The Resistance 
of Chromium-Plated Plug Gages to Wear, H. K 
Herschman. U. S. Bur. Standard—Jl. Research, 
vol. 6, no. 2, Feb. 1931, pp. 295-304, 5 figs. In 
vestigation of chromium-plated plug gages with 
particular reference to resistance to wear was 
made; chromium was deposited on hardened 1.0 
per cent carbon steel under varying conditions so 
as to produce what are commonly referred to as 
“bright,” “milky,” and ‘‘frosty’’ deposits 
““bright’’ deposits were tested in both lapped and 
unlapped conditions; other two types were tested 
in lapped condition only; scratch hardness 
values of chromium plate produced under these 
varying conditions were studied. 


GEARS 


Lubrication. Protecting Heavy-Duty Gears 
by Proper Lubrication, M. Reswick. Iron Age. 
vol. 127, no. 11, Mar. 12, 1931, pp. 860-863 and 
920, 4 figs. Action of lubricant with particular 
regard to problems of high tooth pressure and 
low speed; type of gear lubricants and their ap 
plication to gear-reducer units and large rolling 
mill pinions. 

Speeds. Richtdrehzahlen und ihre Guen- 
stigste Konstruktive Ausnutzung (Standardized 
Revolution Numbers and Their Advantageous 
Utilization in Design), R. Germar. Werkstatts- 
technik, vol. 25, no 3, Feb. 1, 1931, pp. 57-62, 19 
figs. New method for laying out of gears with 
geometric revolution series, with particular re- 
gard to application to lathes; simplification in 
calculation of more difficult gear arrangements 
brought about by standardization of revolutions; 
determination of most favorable gear arrange 
ments for specific purposes, and reference to work 
of G. Schlesinger. 


GRINDING 


Estimating. Guetesteigerung und Kosten- 
senkung beim Schleifen (Improvement of Quality 
and Reduce of Cost in Grinding), Kunz. Ma- 
schinenbau, vol. 10, no. 4, Feb. 19, 1931, pp. 111- 
113, 3 figs. Fundamental aspects of different 
grinding methods for various purposes with nomo- 
graphic charts for estimating grinding costs. 


GRINDING MACHINES 

Cams. Cam Grinding. Automobile Engr., 
vol. 21, no. 277, Feb. 1931, pp. 64-65, 5 figs. De- 
sign and operation of attachment introduced by 
Churchill Machine Tool Co. for cam-grinding 
machine dealing with shafts with overall lengths of 
up to 16in., 31 in., 48 in., and 60 in., respectively 

Crankshafts. Two New Churchill Precision 
Grinding Machines for Automobile Crankshaft 
Pins and Crankshaft Journals. Model “‘DCH.” 
Brit. Machine Tool Eng., vol. 6, no. 67, Jan.-Feb 
1931, pp. 211-216, 6 figs. Design and operation 
of machines equipped with hydraulic positive 
spacing device and hydraulic wheelhead move 
ment. 


H 


HEAT TRANSMISSION 


Tube to Water. The Coefficients of Heat 
Transfer From Tube to Water. A. Eagle and R. 
M. Ferguson. Instn. Mech. Engrs.—Proc., no. 4, 
1930, pp. 985-1030 and (discussion) 1030-1074, 
15 figs. Description of apparatus and results of 
tests to determine way in which coefficient of 
heat transfer varies with physical properties of 
fluids employed. 


HOT-AIR HEATING 


Diesel-Engine Exhaust. Direct Air Heating 
From Diesel Exhaust Gases. Diesel Power, vol. 
9, no. 2, Feb. 1931, pp. 86-87, 3 figs. Design, 
construction, and operating features of air heater 
using Diesel-engine exhaust gases for building 
heating offered by Nichols Products Corporation; 
principal advantages claimed are moderate cost 
and better utilization of recovered heat; method 
of applying Diesel engine exhaust gases to direct 
air heating. 


HYDROELECTRIC POWER PLANTS 


Automatic. Fully Automatic Hydro Power 
Plant, P. J. Croft, J. R. Desloover, and D. Hut- 
chison. Can. Engr., vol. 60, no. 10, Mar. 10, 
1931, pp. 11-14, 6 figs. Operation of electrical 
equipment at Upper Notch Plant of Northern 
Ontario Power Co.; equipment consists of two 
48 ft. head, 6500 hp., 125 r.p.m. hydraulic tur- 
bines direct connected to two 6500-kva., 11,000- 
volt, 25-cycle generators; fully automatic control 
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and switching equipment designed for possible 
remote control from distant supervisory plant; 
metal-clad switchgear; four 4500-kva., 11,000/- 
110,000-volt, 25-cycle transformers 


Smal! Automatic Plant, J. J. Traill and N. F 
Seymour. Elec. News, vol. 40, no. 5, Mar. 1, 
1931, pp. 35-38, 5 figs. Elliott Chute plant in 
South River is under discussion; storage basin 
has area of 730 acres at elevation 868.5 and capa 
city of 6200 ft. between elevations 855 and 868.5 
drainage area upstream from it is 234 sq. mi 
turbine unit is built by S. Morgan Smith-Inglis 
Co., has single vertical runner of propeller type, 
rated at 1800 hp. at 327 r.p.m. under head of 39 
ft.; generator ts Swedish General Electric Co 
vertical-type machine rated capacity of 1800 
kva., 80 per cent power factor, 3-phase, 60-cycle 
2300-volt, 327 r.p.m. with direct connected 22 
kw., 125-volt exciter. 

Columbia, 8. C. Convenient 


‘ : Operation 
Featured in Saluda Design, O. L. 


Hooper and 


J. P. Garvin. Power, vol. 73, no. 7, Feb. 17, 
1931, pp. 290-293, 5 figs. Saluda hydroelectric 
development of Lexington Water Power Co 


has four 55,650-hp., 180 ft. head units; by ex 
tensive system of remote control and signal de 
vices practically entire operation of plant cen- 
tralized under one operating head, thus eliminat- 
ing mistakes due to telephone orders; turbine 
bearings oil-lubricated; cross-section through 
power house and surge tank. 

Equipment. Some Outstanding Trends in 
Canadian Central Station Practice, D. Anderson. 
Elec. News, vol. 40, no. 4, Feb. 15, 1931, pp. 42 
44, and 50, 5 figs. Tie bank connections were 
constructed for interchange of power on Southern 
Canada and Shawinigan systems and on East 
Kootenay and Calgary Power systems; 8000 ft 
river crossing was built to carry power from Falls 
River to Prince Rupert, B. C.; welded type 
generators have found broad application in new 
plants constructed; field of propeller runners was 
increased to 66 ft. head; notes on metal-clad 
switchgear, welded and umbrella-type generators 
higher head propeller runners, long-distance trans 
mission spans. 

Ireland. The Shannon Hydro-Electric 
Scheme. Engineering, vol. 131, no. 3396, Feb 
13, 1931, pp. 250-252, 12 figs. partly on p. 208 
Hydroelectric station at Ardnacrusha on river 
Shannon; scheme, first part of which has been 
completed, comprises erection of weir at Parteen 
Villa; hoisting machinery for all gates is operated 
either electrically or by hand, and is installed in 
roofed gangway above weir; weir is provided with 
fish pass, said to be one of largest in world; gates 
closing intake openings are of steel plate and fitted 
with lattice girder stiffeners, it has been neces 
sary to build three bridges over headrace to carry 
existing roads. 


Pumped-Storage. Herdecke 
Storage Scheme, H. A. Sieveking. Power Engr 
vol. 26, no. 299, Feb. 1931, pp. 50-55, 10 figs 
Design, construction and operating characteristics 
of power plant operated in conjunction with 
Goldenberg steam station of Rheinische-West 
faelisches Electricitaetswerk A.G.; outline eleva 
tion and plan of Herdecke plant; automatic 
control; efficiency tests. 


Sweden. A Swedish Hydro-Electric Scheme 
G. Willock. Elec. Rev., vol. 108, no. 2780 
Mar. 6, 1931, pp. 411-413, 6 figs. Installation 
at Porjus is claimed to be most northerly one in 
world, and second largest in Sweden; there are 
at present installed seven twin-cased Francis 
turbines and one exciter unit, i.e., one 14,000 
b.hp. unit, 225 r.p.m.; two 12,500 b.hp. units 
two 15,700 b. hp. units, 250 r.p.m.; and one 18,000 
b.hp. unit 250 r.p.m.; exciter unit is of 525 b.hp 
and runs at 500 r.p.m.; all these machines operate 
under net head of 53 m.; four single-phase and 
five 3-phase alternators opreate at 4000 volts 

Vermont. Bellows Falls Hydro-Electric De 
velopments on the Connecticut River, U.S. A. En 
gineering, vol. 131, nos. 3395 and 3397, Feb. 6 and 
20, 1931, pp. 161-163 and 263-265, 41 figs. Feb 
6: Power-house contains three 20,000-hp. turbo 
generator sets, discharging into submerged dra!t 
tubes; headgates are of Browne self-closing type 
operating under head of 49 ft. over sill; power 
house contains three units of 17,000 kva. capa 
ity; they are three-phase machines of 60 cycles 
and 6600 volts, running at 85.7 r.p.m. Feb. 20 
Electric connections of station and outgoing s\ 
tem; from transformers current is taken to 66,000 
volt and 111,000 volt switch yards, from which 
power is transmitted to various points of genera! 
system: salt-velocity method of measuring flow 
by C. M. Allen was used in determining dischar«« 
of canal above power house at Bellows Fal! 
Allen's report on these tests indicates maximum 
efficiency of 93 per cent. 

Washington. The $28,000,000 Rock Island 
Hydro-Electric Development. Eng. and Con 
tracting, vol. 70, no. 2, Feb. 1931, pp. 27-31 
7 figs. Information on largest hydroelectric 
development west of Mississippi on Columbia 
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River, 13 mi. below Wenatchee, Wash.; ultimate 
development 252,000 hp.; length of dam will 
be 4400 ft.; height o.a. will be 108 ft. and piers 
will be 40 ft. apart; there will be ultimately ten 
15,000 kw. units with water wheels of 21,000 hp 
description of coffer dams, concrete mixing plants, 
construction camps, power transmission lines, 
etc 


ICE PLANTS 


Water Treatment. Treatment of Water for 
Ice Manufacture, D. Burks, Jr Univ. Illinois— 
Eng. Experiment Station—Bul. no. 219, vol. 27, 
no. 18, Dec. 30, 1930, 114 pp., 54 figs. Contents 
of bulletin divided into following chapters in 
troduction; mechanical method for treatment of 
waters high in sodium bicarbonate, and chemical 
method applicable in decreasing total dissolved 
salts in case of sodium bicarbonate waters; ap 
pendixes dealing with conditions occasioning for 
mation of opaque ice, theoretical power loss in 
curred in removal of core water, base-exchange 
action of alkaline earth zeolites, general efficiency 
of lime treatment, and comparative cost distribu 
tion. 


INDUSTRIAL LIGHTING 

High-Intensity. High-Intensity Lighting 
Systems for the Work-World, M. Luckiesh 
Elec. World, vol. 97, no. 11, Mar 14, 1930, p 
510. Economics now demand that really high 
intensity lighting be obtained by method which 
we have termed “general lighting plus’’; psycho 
physiological factors demand same kind of new 
system, because general lighting from bright 
ceilings is not satisfying when level of illumina 
tion is actually high 


INDUSTRIAL MANAGEMENT 


Budget Control. Budget Control Attuned 
to Changing Business Conditions, S. G. Koon 
Iron Age, vol. 127, no. 9, Feb. 26, 1931, pp. 698 
700. Principles of comprehensive system of bud 
get control put into effect last summer by manu 
facturer of electrical goods; tables show how al! 
indirect labor and departmental expenses, in 
cluding stores, equipment repairs, etc., are allo 
cated on definite basis on direct-labor hours as 
ascertained monthly 


Cost Accounting. Compiling Maintenance 
Costs at Robert Gaylord, Inc., H. L. Bode. Soc 
Indus. Engrs Bul., vol. 13, no. 1, Jan. 1931 
pp. 17-19. Maintenance cost system used by 
Robert Gaylord, Inc., St. Louis, Mo., consists of 
budgeted costs and actual costs; classification of 
machines and tools; analysis of maintenance data 

Does Mass Production Tend to Minimize 
Profits, W. W. Hay. Iron Age, vol. 127, no. § 
Feb. 19, 1931, pp. 605-608 and 682, 3 figs 
Analysis of factors controlling production costs 
with particular regard to automobile industry 
chart shows comparison of capacity operations 
with manufacturing efficiency, and operation of 
law of diminishing returns in price trends. 

Hours Saved Are Profits Gained, H. W. Benton 
Factory and Indus. Mgmt., vol 81, no. 3, Mar 
1931, pp. 415-416. Method by which foreman 
can effectively supervise daily expenditure of 
indirect labor hours 

The Value of the Standard Cost Finding System 
to Management, W. R. Ashe. Paper Trade Jl 
vol. 92, no. 10, Mar. 5, 1931, pp. 65-67. Prof 
itable management under adverse ‘conditions 
reason for cost system; relation of volume to 

quipment; relation of sales to production cost 
ind equipment; value of system in cost and sales 
control; correlation of actual and used cost 

Development of. Le role de l'ingénieur dans 

organisation rationnelle due travail (The Role 
f the Engineer in Rational Organization of Pro 
luction), C. de Fréminville. Génie Civil, 50th 
Anniversary Number, 1930, pp. 12-16. Review 
f development of scientific management and 
ndustry in United States and Europe, with spe 
ial reference to work of Taylor, Ford Fayol, and 
‘thers; international congresses of scientific 
nanagement. 


Foundries—Time Study in. Die Stueck 
eitbestimmung in den Giessereien bei Herstellun,g 
on handgeformten Gusstecken (Piece-Time 
istimation in Foundries for Production of Hand 
Molded Castings), G. Jandl. Giesserei, vol 
18, no. 8, Feb. 20, 1931, pp. 157-162, 18 figs 
Methods of piece-work estimation in production 
f individual castings and in mass production 
1dvantages and disadvantages of methods here 
ofore used; analysis of piece-work wages; new 
nethod of approximate calculating piece-time and 
nece rate based on volumetric content, surface 
conditions, and peculiarities of casting in ques 
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tion, examples of use of curves and tables; prac 
tical results with new method 


Production Control. A Proved Plan for 
Reducing Material and Labor Costs, H. M. Sut- 
tom. Wood Working Industries, vol. 9, no. 2 
Feb. 1931, pp. 17-19 and 33 and 41, 1 fig Plan 
for analyzing machine and assembly wastes and 
for determining allowable waste percentage. 

Wirtschaftliche Losgroesse und Fabrikations 
zeit (Economic Lot Size and Production Time) 
H. Kroner. Werkstattstechnik, vol. 25, no. 4. 
Feb. 15, 1931, pp. 99-101, 3 figs. Mathematica! 
investigation of relations between production 
cost and production time with regard to lot sizes 

Production Department. Why a Produc 
tion Department, C. B. Lord, Am. Mach., vol 
74, no. 11, Mar. 12, 1931, pp. 419-422. Rela- 
tions of various functions of management ‘pe articu 
larly concerning responsibility for execution of 
work, efficiency in utilization of materials, and 
efficiency in production; functioning duti°s of 
executives 

Small Plants. Small-Plant Successes—3% 
W. B. Greene. Factory and Indus. Mgmt., vol 
3, Mar. 1931, pp. 431-433, 4 figs. Policies which 
have aided in development of business are: pio- 
neering new products rather than paralleling exist- 
ing lines; standardization of one line; entire line 
designed to use interchangeable parts. 


INDUSTRIAL PLANTS 


Design. Monumental industribyggnadskonst 
Monumental industrial Buildings Art), C. Lind 
berg. Tekniska Foereningens I Finland Foer 
handlingar, vol. 50, no. 12, Dec. 1930, pp. 238 
242, 12 figs. Survey of architectural trends with 
data on outstanding industrial buildings in princi 
pal countries, 


Power Requirements. Wahl! der wirtschaft 
lichsten Betriebskraft (Choice of Most Economic 
Driving Power), A. Nauck. Dinglers Polytech 
nisches Jl., vol. 346, no. 1, Jan. 1931, pp. 5-7 
Choice between electric motor, gas, gasoline, or 
benzol engines for required output under and 
over 10 hp 


INDUSTRIAL RESEARCH 


Organization for, Control of New-Product 
Development. Factory and Indus. Megmt., 
vol. 81, no. 3, Mar. 1931, pp. 437-438 and 454. 
Organization for development work at Cutler- 
Hammer, Inc., Milwaukee, Wis., consisting of 
10 engineers, mechanical laboratory, electrical 
testing laboratory and chemical laboratory. 


INTERNAL-COMBUSTION ENGINES 


Fuel Injection. Fuel Injection bg! Spark 
Ignition in an Otto-Cycle Engine, C. F. Taylor, 
E. S. Taylor, and G. L. Williams. Soc. Auto 
motive Engrs.—Jl., vol. 28, no. 3, Mar. 1931 
pp. 345-350 and (discussion) 350-352, 11 figs 
Performance of engine having injéction of fuel 
into inlet pipe and injection into cylinder, com- 
pared with performance obtainable with conven- 
tional carburetor; power increase by over 10 per 
cent with injection into cylinder, and substanti 
ally lower fuel consumption; problems of injec 
tion simpler than those of similar system for Die- 
sel engines: discussion refers to Sandell two 
cycle fuel-injection aeronautic engine, scavenged 
and supercharged from Roots-type blower. 

Ignition. Spark Timing Control Actuated 
by Pressure in Engine Cylinder, P. M. Heldt 
Automotive Industries, vol. 64, no. 7, Feb. 14, 
1931, pp. 222-224, 3 figs. Operating principles 
and mechanical layout of ignition and carburetor 
control developed by Warren F. Stanton of Paw- 
tucket, R.1I.; new system designed to compensate 
for all factors which delay rise in gaseous pressure. 


[See also AIRPLANE ENGINES; AUTO- 
MOBILE ENGINES; DIESEL ENGINES; 
MOTOR-TRUCK ENGINES; OIL EN- 
GINES.] 


IRON AND STEEL 


Metallurgy. The Carbon-Oxygen Equilibrium 
in Liquid Iron, H. C. Vacher and E. H. Hamilton 
Am. Inst. Min. and Met. Engrs.—Tech. Pub., 
no. 409, for mtg. Feb. 1931, 13 pp., 2 figs. At- 
tempt is made to determine value of carbon 
oxygen product over wide range of concentrations; 
in earlier stages of work, values of 0.0066 at 1580 
deg. cent. and 0.0055 at 1600 deg. cent., were ob 

tained for carbon-oxygen product; these results 
were obtained by selection of values; variation 
was great; subsequent experiments, under better 
control produced value of 0.0025 for product of 
concentrations of carbon and oxygen in liquid 
iron at 1620 deg. cent. and 1 atmos. pressure 
Bibliography. 

IRON AND STEEL PLANTS 

Photoelectric Control. Photoleectric Con 
trol for Soaking-Pit Covers, R. M. Bayle. Elec. 
World, vol. 97, no. 9, Feb. 28, 1931, p. 409. For 
new mill in Middle West, Westinghouse Electric 
& Manufacturing Company is supplying new de- 
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sign of soaking pit control, making use of light 
sensitive relay as initiating source; in this in- 
stallation layout consists of two soaking-pit 
cranes operating on common runway and each 
spanning two pits; there are seven rows, making 
total of 14 pits. 


L 


LATHES 


German Designs. Die Drehbank in ihrer 
neuesten Gestalt und Ausblicke fuer die Weiteren- 
twicklung (Latest Development in Lathe Design 
and Possibilities of Further Progress), O. Lich. 
Maschinenkonstrukteur, vol. 64, no. 3, Feb. 10, 
1931 (supp.), pp. 21-24, 7 figs. Design of typical 
German makes with particular regard to arrange- 
ment of change gears, including lathes built by 
Schuchardt and Schuette A.-G., and Loewe. 


LOCOMOTIVES 


Diesel-Electric. The Diesel-Electric Loco- 
motive, S. T. Dodd. Gen. Elec. Rev., vol. 34, 
no. 3, Mar. 1931, pp. 189-192. General summary 
of present extent of application of Diesel-electric 
locomotive to railroad transportation, results 
that have been arrived at, and what development 
of this application may be expected in future; 
characteristics; operating costs. 

Diesel, Switching. 100 H. P. Oil-Engined 
Locomotive. Engineer, vol. 151, no. 3918 
Feb. 13, 1931, pp. 180-181, 3 figs. Engine is one 
of two being supplied to Central Argentine Rail- 
way by D. Wickham and Co.; outstanding fea- 
tures are that it is driven by heavy-oil engine, of 
McLaren-Benz type, that it has novel change- 
speed gear box and that axles are of full-floating 
type. 

Electric. A.C.-D.C. Passenger Locomotives 
for the New York, New Haven & Hartford Rail- 
road, A. E. Smith. Gen. Elec. Rev., vol. 34, no. 
3, Mar. 1931, pp. 200-206, 7 figs. Operating 
conditions; table of ratings; principal dimensions 
and weights; air brakes; traction motors; 
simplified connection diagrams and control cir- 
cuit charts; auxiliary motors; compressors; 
control; accessories. 

Design for a Passenger Locomotive for the 
Cleveland Union Terminal Company, B. S. Cain. 
Gen. Elec. Rev.. vol. 34, no. 3, Mar. 1931, pp. 
180-188, 15 figs. System covers 17 route mi. and 
contains about 60 mi. of track; system selected 
is 3000 volts d.c. power is obtained from two auto- 
matically controlled substations; locomotive 
equipment was designed for road and switching 
service of passenger trains; notes on design pro- 
cedure from operating conditions and character- 
istics and testing 

Progress in Motive Power for Transportation, 
H. L. Andrews. Gen. Elec. Rev., vol. 34, no. 3, 
Mar. 1931, p. 148, 1 fig. Advances in capacity 
of electric motive equipment have been made 
possible by increasing output per pound of elec- 
trical equipment and advances made in high- 
speed switching and conv ersion equipment; that 
General Electric Company is one of principal 
contributors to advancement in transportation 
art is well evidenced by its many contributions 
to industry for both rail and railless transporta- 
tion. 


The Bo Plus Bo Locomotives for the Vascon- 
gados Railway, T. Boveri. Brown Boveri Rev., 
vol. 18, no. 2, Feb. 1931, pp. 99-102, 12 figs., 
some on supp. sheet. 1500 volt d.c. equipment 
on account of sharp curves is designed with two 
bogies; total weight of each locomotive is 45 to 
46 tons, i.e., about 11 to 11.5 tons per axle; wheel- 
base of each bogie is 2400 mm. and distance be- 
tween bogie is 2400 mm. and distance between 
bogie pivots 5200 mm.; length over buffers is 11,- 
220 mm. and diam. of driving wheels 1000 mm.; 
each driving axle is driven by force-cooled motor 
of 141 kw. 


Passenger (Pacific). Pacific 4-6-2 Types ou 
the New Jersey Central. Ry. Age, vol. 90, no. 8, 
Feb. 21, 1931, pp. 413-414, 1 fig. Used for 
handling heavy suburban and fast passenger 
trains such as ‘‘Bullet’’ and ‘ ‘Blue Comet;’’ boiler 
details; cylinders 26 by 28 in. driving wheels, 74 
in.; steam pressure 240 Ib. per sq. in.; maximum 
tractive force 52,180 lb.; total engine weight 
333,830 lb.; total engine wheelbase 36 ft. 9 in. 


Testing. Tests of Mikado-Type Locomotive 
Equipped With Nicholson Thermic Syphons, E. G. 
Schmidt, E. G. Young, and H. J. Schrader. Univ. 
Illinois—Eng. Experiment Station—Bul. no. 
220, vol. 28, no. 23, Feb. 3, 1931, 102 pp., 20 figs. 
partly on supp. plate. Design and operation 
characteristics of locomotive and siphons; test 
program and procedure, boiler performance and 
test results; appendixes dealing with test-pro- 
cedure methods employed and tabulated results. 
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LUBRICANTS 
Oiliness. Oiliness in Lubricants Is Function 


of Their Surface Tension, L. R. Taylor. Nat. 
Petroleum News, vol. 23, no. 5, Feb. 4, 1931, 
pp. 63 and 65, 3 figs. Just what oiliness is, in 
lubricants, has never been satisfactorily explained; 
efficiency of lubricating oil involves maintaining 
proper film between moving surfaces; properties 
of lubricant which influence it’s character as lubri- 
cant are viscosity, density. capillarity, or surface 
tension compressibility, and tensile strength; 
capillary effects do play fundamental part in 
lubrication, and oiliness is function of surface 


tension. Bibliography. 
Testing. Die Pruefung der Schniermittel 
(Testing of Lubricants). Montanistische Rund- 


schau, vol. 23, no. 2, Jan. 16, 1931, pp. 3-9. Ab- 
stract from report of committee of Deutscher 
Verband fuer die Materialpruefungen der Technik 
(German Society for Testing Materials), no. 8, 
containing critical discussions of specifications 
for testing lubricants. 


LUBRICATION 


Bearings. Anomale Geschwindigkeitsver- 
teilung in duennen Schmierschichten (Anomalous 
Velocity Distribution in Thin Lubricating Films), 
H. Umstaetter. Kolloid Zeit., vol. 54, no. 2, 
Feb. 1931. pp. 220-226, 4 figs. Report on theo- 
retical and experimental study of hydrodynamic 
theory of bearing friction, made at Darmstadt 
Institute of Technology; relationship between 
viscosit_, molar weight, temperature, and form 
of molecule. 


M 


MACHINE DESIGN 

Safety Factors. Sikkerhedskoefficient—Sik- 
kerhed (Safety Coefficients—Safety), H. H. Dah- 
lerup-Petersen. Ingenioren, vol. 40, no 6, Feb 
7, 1931, pp. 65-70, 4 figs. Consideration of ma- 
terials properties in machine design with par- 
ticular regard to parts subjected to variable loads; 
reference to resonance phenomena in crankshaft 
of internal-combustion engine. 


MACHINERY 


Dynamics of. Dynamical Analysis of Ma- 
chines, R. Eksergian. Franklin Inst.—Jl., vol. 
212, no. 3, Mar. 1931, pp. 353-366, 7 figs. Analy- 
sis of mechanisms subjected to common rotation; 
oscillation of synchronous machine connected with 
engine mechanism; torsional oscillations in en- 
gine shafts; time vector analysis of torsional 
oscillations. 


Exhibitions—Leipzig. The Great Engineer- 
ing and Building Fair, Leipzig, March 1 to 11, 
F. Isermann. Eng. Progress, vol. 12, no. 2, Feb. 
1931, pp. 25-48, 56 figs. Description of few 
special machines to be shown at Leipzig fair, which 
will occupy 17 halls and 33 acres; there will be 
2300 exhibitors from 30 branches of machinery 
industry. 


MATERIALS HANDLING 


Construction Industry. Improvements in 
Handling Building Material, G. G. Wheat. Civil 
Eng. (N. Y.), vol. 1, no. 6, Mar 1931, pp. 484- 
488, 20 figs. Methods developed for handling 
building materials; modern mechanical handling 
of brick; shipping tile in steel crates; handling 
masonry units on job; industrial railroads in 
Empire State Building; transporting bulk ce- 
ment; tubular steel tower hoists. 


METALS 


Cutting. Wirtschaftlichkeit bei Dreh-, Ho- 
bel, und Stossarbeiten (Efficient Utilization of 


Lathes, Planers, and Shaping Machines), W. 
Fehse. Maschinenbau, vol. 10, no. 4, Feb. 19, 
1931, pp. 114-117, 1 fig. Important factors 


relating to improvement of quality and reduction 
of production costs with particular regard to 
utilization of cooperation and technical literature; 
examples illustrate advantages of special tool 
steels and hydraulic drive. 


Wirtschaftliches Bohren und Fraesen (Eco- 
nomical Drilling and Milling), H. J. Stoewer. 
Maschinenbau, vol. 10, no. 4, Feb. 19, 1931, pp. 
117-119, 5 fi Advantages obtained by use of 
proper materials for cutting tools, design of tool 
and machine, care of tools, standardization, etc.; 
reference to principal research work. 


Cutting—Alloy Tools. The New Alloys 
and Machine Tool Design—II and III, F. W. 
Shaw. Metallurgia, vol. 3, nos. 15 and 16, Jan. 
1931, pp. 91-93 and 96, Feb., pp. 131- 134, 
17 figs. Jan.: Cutting tools; reduction of cut- 
time with use of modern cutting materials is only 
part of high- -production roblem; reduction of 
non-cut-time is problem of at least equal impor- 
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tance. Feb.: Factors that control output; 

analysis of factors that build up non-cut-time and 
production time; effect of multiple tools and dis- 
tribution of total time on large work; high power 
milling cutters are considered. 


Cutting Speeds. The Probable Speed of 
Machining, A. H. Rodrick. Am. Mach., vol 74, 
no. 8, Feb. 19, 1931, pp. 307-311, 6 figs. Prin- 
ciples of feeds and speeds, with their dependence 
on materials, tools, and cutting lubricants; de- 
termination of basic cutting practice for all stand- 
ard materials by means of nomographic chart 
which is readily adaptable to working conditions 
and materials. 


Deformation. Zur Deutung der Deforma- 
tionstexturen von Metallen (Deformation Tex- 
tures of Metals), W. Boas and E. Schmid. Zeit. 
fuer Technische Physik, vol. 12, no. 2, 1931, pp 
71-75, 4 figs. Tests made at Kaiser-Wilhelm 
Institute fuer Metallforschung on nature of 
strains produced by tensile, upsetting, and rolling 
stresses. 

Properties. Einige Bemerkungen ueber die 
Wahi der zulaessigen Anstrengung der Werk- 
stoffe (Remarks on Selection of Permissible Stress 
of Materials), O. Graf. Maschinenbau, vo!. 10, 
no. 3, Feb. 5, 1931, pp. 84-85, 3 figs. Results of 
tests on fatigue of steel with particular regard to 
effect of rolling-mill skin and drilled hole 

Zulaessige Spannungen der im Maschinenbau 
verwendeten Werkstoffe (Allowable Stresses of 
Materials for Machinery Construction), E. Bock. 
Maschinenbau, vol. 10, no. 3, Feb. 1931, pp. 66— 
83, 24 figs. Opinions of principal German au- 
thorities regarding relative importance of factors 
determining permissable stresses in machine 
design; data on strength properties of various 
metals and stress distribution in machine ele- 
ments 


Structure. Texture of Metals After Cold 
Deformation, F. Wever. Am. Inst. Min. and 
Met. Engrs.—Preprint for mtg., Feb. 1931, 25 
pp., 33 figs. Résumé of earlier investigations 
with X-ray; camera apparatus for reflection pro- 
jection; texture of cold-deformed metals; résumé 
of study of cubic metals; texture of cold-com- 
pressed metals and of cold rolled metals; texture 
with plane parallelepipedal compression; analysis 
of textures; deformation texture; body-centered 
cubic metals; correlation with rolling process. 
Bibliography. 

Testing. A Simple Method of Studying the 
Stress-Strain Relation in the Notched-Bar Im- 
pact Test, T. Kawai. Tohoku Imperial Univ — 

i. Reports, vol. 19, no. 6, Dec. 1930, pp. 727- 
743, 12 figs. Method for determining energy- 
strain and stress-strain relation in notched-bar 
impact test, by using ordinary Charpy machine; 
from net absorbed-energy-bending relation in 
impact test, stress-bending relation was obtained 
be evaluating tangent at each point on curve 
representing former relation. (In English.) 

Wear. Abnutzung von Metallen unter be- 
sonderer Beruecksichtigung der Messflaechen von 
Lehren (Wear of Metals With Particular Regard 
to Measuring Surfaces of Gages), O. Nieberding. 
Berichte ueber Betriebswissenschaftliche Ar- 
beiten, no. 5, 1930, 26 pp., 35 figs. Design and 
operation of wear-testing apparatus with results 
illustrating relation between wear and path of 
friction, load, hardness, for different types of iron 
and steel. 


MOTOR-TRUCK ENGINES 


Heavy-Oil. Oil Engines on Motor Truck 
Exhibition (Die aa im Zeichen des 
Oelmotors), E. Aster. Automobiltechnische 
Zeit., vol. 34, no. 5-6, Feb. 25-28, 1931, pp. 127- 
130, 16 figs. Illustration of operating ‘principles 
of various makes including MAN, Junkers, Linke- 
Hofmann-Busch, Acro (Bosch), MWM, Caimler- 
Benz, Deutz, Koerting, Buessing Hanomag, 
Lanz, Hesselman, and Krupp; Table gives speci- 
fications and performance data on principle ex- 
hibits representing Diesel and other oil engines. 

Producer-Gas. L’alimentation au gasoil des 
moteurs d’automobiles d’aprés le procédé de M. 
Chilowsky (Operation of Automobile Engines by 
Means of Gas Oil According to Method of Chi- 
lowsky), M. Laurence. Industrie des Voies Fer- 
rées et des Transports Automobiles, vol. 25, no. 
289, Jan. 1931, pp. 8-14, 3 figs. Results of ex- 
periments with method based on generation of 
gas by partial combustion of gas oil; sketches 
illustrate details of carburetor and generating 
chamber as mounted on motor truck; saving in 
operating expenses amounting to 60 per cent. 


OIL ENGINES 


Automotive. New Automotive Oil Engine 
Claimed to Operate With Accelerated Combustion. 
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Diesel Power, vol. 9, no. 2, Feb. 1931, p. 76, 2 
figs. Oil engine of high specific capacity based 
on combustion system with novel features de 
veloped to commercial stage by F. Oberhaenslie 
and Cie. and is now being used for powering ‘‘Vo- 
mag’’ motor trucks of Vogtlaendische Maschinen- 
fabrik; engine operates at 1350 r.p.m., normally 
develops 80 b hp. in four cylinders with maximum 
overload capacity of 100 b.hp.; cylinders 5.118 
by 7.087 in.; engine weight 1233 Ib. 

Railroads. The Oil Engine and the Railways, 
C. J. Hyde Trutch. Inst. Transport—Jl., vol 
12, no. 4, Feb. 1931, pp. 170-194 and (discussion) 
194-204, 13 figs. Present state of development 
of engines and transmission; factors affecting 
economic comparison between steam, electric, and 
oil-electric working and general estimate of sav 
ings to be made in Great Britain; suburban, sec- 
ondary passenger, lightly used lines switching 
and main line traffic 


OPEN-HEARTH FURNACES 


Operating Difficulties. Overcoming Certain 
Operating Troubles in Making Open-Hearth Steel, 
T. N. Armstrong. Iron Age, vol. 127, no. 11, 
Mar. 12, 1931, pp. 864-867 Consideration of 
relationship between characteristics of lime used 
in open-hearth charge and ratio between pig iron 
and steel scrap; where burnt lime is employed 
much larger proportion of scrap can be used; 
troubles connected with use of southern grades of 
pig iron, 

Regenerators. Die Berechnung der Waerme- 
speicher (Calculation of a Regenerator), K. Rum- 
mel. Archiv feur das Eisenhuettenwesen, vol 
4, no. 8, Feb. 1931, pp. 367 -374, 5 figs. Method 
of regenerator calculation is developed and ex- 
ample given of open-hearth furnace: influence of 
gas-air-temperature curve 


P 


PACKING MACHINES 


Design. Zur Getriebetechnik der Verpack 
Maschinen (Kinematics of Packing Machines), H 
Alt. V.D.1. Zeit., vol. 75, no. 9, Feb. 28, 1931, 
pp. 245-254, 45 figs. Theoretical analysis of vari- 
ous kinematic and design problems together with 
practical application to candy-packing machines 
comparison of link and cam drives 


PHOTOELASTICITY 


Stress Analysis. Optical Stress Analysis, 
L. Tuzi. Engineering, vol. 131, nos. 3393 and 
3396, Jan. 23, 1931, pp. 116-117, and Feb. 13, 
pp. 193-196, 23 figs. Review of two theses pub- 
lished in Institute of Physical and Chemical Re 
search—Scientific Papers, Tokyo, entitled De- 
velopment of Experimental Methods in Photo- 
elasticity, and Photoelastic Study of Stress in 
Side Framing of Steel Car; author discusses in 
first of papers conditions in which bands disappear 
as stress is increased; four typical cases are repre- 
sented; method of analysis is applied to deter- 
mining stresses in side framing of one of stee!l- 
truck cars used in Japanese railways 


PISTON RINGS 


Manufacture. Neue Untersuchungen ueber 
den Guetegrad von Kolbenringen in Abhaen- 
gigkeit vom Herstellungsverfahren (Effect of 
Manufacturing Process on Quality of Piston 
Rings), N. Stern. Automobiltechnische Zeit., 
vol. 34, no. 4, Feb. 14, 1931, pp. 89-93, 14 figs. 
Data on relative advantages of various manu- 
facturing methods; table gives physica! proper- 
ties, radial pressure, etc, for different types of 
rings. 


PLASTICS 


Molded Parts. Molded Parts of Cellulose 
Acetate, J. F. Walsh. Product Eng., vol. 2, no 
2, Feb. 1931, pp. 72-73, 2 figs. Unlimited color 
range and effects, permanent luster, strength 
and resilience obtainable in products molded or 
veneered with this plastic muterial; average 
physical and chemical properties of cellulose 
acetate molding material. 


POWER GENERATION 


Progress in. L’evolution des machines ther 
miques, de 1880-1930 (Evolution of Heat En 
gines from 1880-1930), C. Monteil. Génie 
Civil, 50th Anniversary No., Nov. 1930, pp. 175 
183, 11 figs. Progress in design and performance 
of boilers, steam engines, steam turbines and 
Diese! engines; sketches illustrate typical makes 
including Sulzer, Borsig, Escher, Wyss, Allge 
meine Elektricitaets Gesellschaft, Rateau, M.A.N 


PUMPS, CENTRIFUGAL 
Anti-Friction Bearings. Anti-Friction 


Bearings for Centrifugal Pumps—2, E. L. Maag 
Power House, vol. 25, no. 2, Feb. 1931, pp. 54- 
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56, and 72, 6 figs. Design and constructional 
features of various types of bearings; bearings 
and lubrication. 


Curves. Centrifugal Pumps, F. Johnstone 
Taylor. Water and Water Eng., vol. 33, no. 386, 
Feb. 20, 1931, pp. 55-57, 3 figs. Curves and 
their interpretation; non-overloading pumps; 
over-loading pumps; prime movers; problem of 
speed. 

Feedwater. Die Speisewasserregelung bei 
Elektro- und bei Turbo-Kesselspeisepumpen 


Feedwater Control in Electric and Turbine 
Driven Feedwater Pumps), H .Kissinger. V.D I 
Zeit., vol. 75, no. 7, Feb. 14, 1931, pp. 191-194, 
7 figs. Interpretation of operations in controlling 
of feedwater supply for boilers; graphs illustrate 
relations between output of pumps, boiler pres 
sure, etc. 

Submerged-Motor. Die Wernert-Tauch 
pumpe (The Wernert Submerged Motor Pump), 
W. Benedict. V.D.1. Zeit., vol. 75, no. 8, Feb 
21, 1931, pp. 225-227, 6 figs. Detailed descrip 
tion of improved submerged motor pump for 
deep water wells; efficiency increased by using 
normal motors and special form for centrifugal 
pump runner blades; test results showing ef 
ficiency as high as 80.3 per cent 


RAIL MOTOR CARS 


Gasoline-Electric. 
Go Gas-Electric, F. L 
Rev., vol. 34, no. 3, Mar. 1931, pp. 197-199 
) figs. It is shown with examples and data that 
vas-electric car is filling important field in branch 
ine service and tells what economies are secure: 
by its use 

Propeller-Driven. A Propeller-Drive Quick 
lravelling Railway Car. World Power, vol. 15 
no. 86, Feb. 1931, pp. 124 and 126, 1 fig. Prin 
cipal drive of light, stream-lined rail car is six 
cylinder internal-combustion engine of 500 hp 
full speed of 93.2 m.p.h. in still air claimed with 
200 hp., leaving ample margin for head winds 
fuel consumption 50 liters per 100 km., accom 
modations for 40 passengers; German State rail 
way authorities are not directly taking part in 
development of this car, but have shown keen 
interest and have provided stretch of railway on 
which experimental! tests have been carried out 


Steam “Sentinel-Cammell" Gear-Driven 
Steam Rail Coach, Axholme Joint Railway. Ry 
Gaz., vol. 54, no. 6, Feb. 6, 1931, p. 202, 1 fig 
Design and construction features; gear-driven 
team rail car which has been introduced on Ax 
holme line, between Goole and Haxey, which is 
jointly owned by L.N.E. and L.M.S. Railways; 
ist of principal dimensions 

Two-Engines. Erie Rail Car Equipped With 
two 300-hp. Engines, E. H. Peters and I. R. Cum- 
mings. Ry. Age, vol. 90, no. 8, Feb. 21, 1931, 
pp. 415-416, 3 figs. First installation of double 
power plant; car to be used in mainline service 
between Youngstown, Ohio, and Dayton, Ohio; 
engines and auxiliaries; electrical equipment; 
brakes and heating plant; floor plan, principal 
weights, dimensions, and operating data of Erie 
oil-electric rail car 


The Steam Branch Lines 
Sahimann. Gen. Elec 


R 


RAILROAD SIGNALS 

Remote-Control. Remote Control of 
Switches and Signals, J. Parsons. Inst. Trans 
port— Jl., vol. 12, no. 3, Jan. 1931, pp. 139-143 
Electric switch machine, also machine with dual 


control selector; signals; typical examples of 
signal operation; automatic control of train 
movements; installations in Argentine. 
REAMERS 

Tolerances. Practical Hole Tolerances, 
D. W. Ovaitt. Am. Mach., vol. 74, no. 8, Feb 


19, 1931, pp. 316-317, 4 figs. Review of principal 
tolerance systems with particular regard to merits 
of system adopted by General Motors Engineering 
standards Committee. 


ROLLING MILLS 


Bearings. New Designs of Rolling Mill Bear- 
ings, H. Weinlig. Blast Furnace and Steel Plant, 
vol. 19, no. 3, Mar. 1931, pp. 402-405, 9 figs. 
Latest German developments in bearings and 
their lubrication with data on roll bearing with 
idjoining chambers for reversing mills; wearing 
resistance of lignum vitae. Before Assn. German 
Iron and Steel, Engrs. 

Roll Pressures. Measurement of 
Mill Pressures, W. L. De Laney. Iron Age, 
vol. 127, no. 8, Feb. 19, 1931, pp. 609-611, 6 figs. 
Design and operation of gage inserted between 
upper roll neck and screwdown, and use of Mc 


Rolling 
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Collum-Peters electric telemeter; 
record of rolling pressures and times. 


ROLLS 


Cast-Iron. Fatigue Stresses, With Special 
Reference to the Breakage of Rolls, F. Bacon 
Engineering, vol. 131, nos. 3397 and 3399, Feb 
20, 1931, pp. 280-282 and Mar 6, pp. 341-344, 6 
figs. Laboratory fatigue tests; fatigue proper- 
ties of cast irons; fatigue stresses in bottom roll; 
fatigue failure of laterally loaded shaft; hair 
cracks in fatigue fractures; classification of 
fatigue fractures according to hair crack contours; 
transverse bending of cast iron: influence of 
roll diameter on breakage; influence of depth 
of chill; running strength of rolls. Before S 
Wales Inst. Engrs. 


oscillograph 


S 


SEAPLANES 


Catapults for. Catapult Launching for 
Aeroplanes. Aeroplane, vol. 40, no. 8, Feb. 25, 
1931 (supp.) pp. 327-328, 330 and 332, 6 figs. 
Design and operation of Mactaggart Scott cata- 
pults for Royal Navy launching airplanes weigh- 
ing up to 8000 Ib.; diagrams illustrate arrange- 
ment of power cylinder and reeving of accelerat- 
ing rope. 


SHEET-METAL WORKING 


Forming Tests. Forming Properties of 
Thin Sheets of Some Nonferrous Metals, W. A 
Straw, M. D. Helfrick, and C. R. Fischrupp. 
Am. Inst. Min. and Met. Engrs.—Tech. Pub 
106. for mtg. Feb. 1931. 14 pp., 4 figs. Data on 
forming tests, to show minimum radii of 90 deg. 
forming tools that produce acceptable bends in 
some thicknesses and tempers of some brass, 
phosphor bronze and nickel silver sheet; nu- 
merical relationship between thickness of sheet 
and radius of tools is not attempted; experience 
in application of data has demonstrated practic- 
ability of using them in designing formed parts 
and forming tools. 


SPRINGS 

Helical. The Calculation of Helical Springs 
of Round Wire, E. Honegger. Brown Boveri 
Rev., vol. 18, no. 3, Mar. 1931, pp. 120-125, 7 figs 


Simplified method of calculation; development of 
equations; examples of application; assumptions; 
deduction of most important formulae. 

Testing Steel for. An investigation of Steels 
for Aircraft Engine Valve Springs, A. Swan, 
H. Sutton and W. D. Douglas. Engineering, 
vol. 131, no. 3398, Feb. 27, 1931, pp. 314-316, 
9 figs. Apparatus was designed by Savage, of 
Royal Aircraft Establishment, in which one or 
more springs operated by cam could be studied 
stroboscopically, and exact coil movements and 
positions during rise and fall of cam recorded to 
magnified scale; it is not intended to deal in de- 
tail with results obtained from these experiments, 
but only to consider broad conclusions as af- 
fecting spring failures. Before Instn. Mech 
Engrs. 


STEAM 


Air-Steam Mixtures. The Properties of an 
Air-Steam Mixture as a Working Substance, J. 
Small. Instn. Engrs. and Shipbldrs. in Scotland 

-Trans., vol. 73, 1929-30, pp. 228-280, 13 figs. 
Mixtures of ideal gases; principles adopted for 
air-steam mixtures; methods of mixing; per- 
formance of mixtures; application of gas-steam 
mixtures. 


STEAM ACCUMULATORS 


Paper-Mill Installation. The Steam Ac- 
cumulator in the Board Mill, N. H. Sandberg. 
Paper Trade Jl., vol. 92, no. 8, Feb. 19, 1931, pp. 
103-105, 5 figs. Heat-balance diagram of Wal- 
dorf Paper Products Company’s high-pressure 
plant; advantages of accumulator in plant opera- 
tion; stabilization of process steam pressure: 
elimination of stand-by power. Before Tech 
Assn. Pulp and Paper Industry. 


STEAM-ELECTRIC POWER PLANTS 


Air Pollution. Fulham Generating Stations. 
Engineer, vol. 151, no. 3920, Feb. 27, 1931, pp. 
234-235. Results of inquiry into application 
made by Metropolitan Borough Council of Ful- 
ham for consent to extension of Borough Coun- 
cil’s power station; terms of conditions imposed 
on Borough Council in respect of construction and 
operation of station, deal specifically with elimina- 
tion of smoke and grit, removal of oxides of sul- 
phur, keeping of records, and inspection and test- 
ing of works; Council proposes to erect up-to- 


date station, first section of which will contain 
two 60,000-kw. and two 6000-kw. turbo-alter- 
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nators. From statement issued by Electricity 
Commissioners. 

Berlin. Die Bauanlagen des Gross-Kraft- 


werkes West der Berliner Staedtischen Elektrizi- 
taetswerke Akt.-Ges. (Construction of the West 
Power Plant of the Berliner Staedtische Elektri- 
zitaetswerke Akt.-Ges.), K. Bernhard. V.D.I. 
Zeit., vol. 75, no. 9, Feb. 28, 1931, pp. 255-258, 
13 figs. Report on testing of foundation sites and 
construction of deep pile and concrete foundations 
for boiler house and other structures; design and 
construction of structures for supply of coal and 
water and for removal of ashes. 


Cleveland. Ashtabula, Cleveland’s Newest 
Generating Center. Elec. World, vol. 97, no. 11, 
Mar. 14, 1931, pp. 504-507, 13 figs. Station 
went on line in November, 1930, with three 
50,000-kw. turbo-generators; except for increase 
of size station is duplicate of Avon, which has 
proved itself eminently satisfactory operator; 
energy goes out from Ashtabula on 132-kv. lines, 
8 mi. to 30,000-kva. substation and 53 mi. to 
54,000 kva. substation; turbo-generators of 17 
stages operate on 375 th. steam 700-725 deg. 
fahr., and generate at 13,200 volts. 


High-Pressure. The Saskatoon Power Sta- 
tion, F. H. Fullerton. Elec. Rev., vol. 108, no. 
2778, Feb. 20, 1931, pp. 316-317. 5 figs. Initial 
insta!lation of new plant inclu‘les one Parsons 
10,000-kw., 3600-r.p.m. turbo-alternator; 75-kw. 
station auxiliary turbo alternator, and two Stir- 
ling-type boilers equipped with superheaters, 
forced-draft gear, chain-grate stokers, and air 
preheaters: steam conditions at boiler stop valves 
are 400 Ib. per sq. in. and 735 deg. fahr. electrical 
generation is at 13,200 volts, 3-phase, 60 cycles. 

Peak-Load. The Advantage of Large Over- 
load Capacity in Central Stations, G. Stoney. 
Engineering, vol. 131, no. 3396, Feb. 13, 1931, 
p. 193 Reference is made to paper bv I. V Rob- 
inson, before World Engineering Congress, Tokyo, 
1929, and paper by C. A. Parson andl R. Dowson, 
at World Power Conference, Berlin. 1930, dis 
cussing value of plant with large overload ca- 
pacity in central stations, by adoption of turbines 
with large overload capacity. capital cost can be 
greatly reduced at small increase in fuel consump- 
tion, with further advantages of reduced atten- 
dance and facilities for dealing with sudden in- 
crease of load due to fog or breakdown. 

Stand-By. Spitzendeckung in Elektrizitaets- 
werken durch Ruthsspeicher (Peak-Load Supply 
of Electric Power Plants With Ruth’s Accumula- 
tors), E. Praetorius. Elektrotechnik und Ma- 
schinenbau, vol. 49, no. 8, Feb. 22, 1931, pp. 143- 
150, 9 figs. Load analysis on basis of load curves 
of typical plants; requirements of peak supply 
plant; Ruth’s accumulator as equipment for 
peak stand-by; initial installation costs; operat- 
ing experience; economic load distribution 


STEAM POWER PLANTS 


Efficiency. Hoechstdruck und Zwischenue- 
berhitzung oder Hoechste Dampftemperaturen 
(Superpressure and Intermediate Superheating 
or Maximum Temperatures), W. Kaiser. Feuer- 
ungstecknik, vol. 19, no. 1, Jan. 15, 1931, pp. 6-8, 
1 fig. Results of investigation based on 28 ex- 
amples to determine influence of initial steam 
pressure, initial temperature, intermediate super- 
heating and feedwater bleeder preheating on 
thermal efficiency of steam plants. 


High-Pressure. Die Wirtschaftlichkeit der 
Hochdruck-Vorschaltanlage (Economy of High 
Pressure Additional Boiler Equipment), H. 
Schulze. Elektrotechnische Zeit., vol. 52, no. 
8, Feb. 19, 1931, pp. 233-235, 2 figs. By intro- 
ducing of high-pressure steam generators in ex- 
tension of existing intermediate pressure plants, 
considerable boiler heating surface is set free, 
for which no application is at hand; it is shown 
for what conditions, depending on fuel price and 
working time, yet additional high-pressure equip- 
ment is economically superior to extension of in- 
termediate pressure installations. 

Researches on High-Pressure Steam in Czecho- 
slovakia and the Economical Outlook for High- 
Pressure Plants, J. Havlicek. Engineering, vol 
131, no. 3398, Feb. 27, 1931, pp. 311-313, 5 figs. 
Results of tests at plant installed for making 
measurements of total heat of steam at pressures 
up to and over critical pressure and temperatures 
up to 500 deg. cent.; upper limit for steam tem- 
perature is to be found at about 550 deg. with steel 
superheaters; in possible increases of superheat 
above this limit, serious consideration must be 
given to dissociation of water vapor due to passing 
over hot tube surfaces. Before World Power 
Conference, Berlin. 

The Paraffine Companies, Inc., Balance Power 
and Steam With Variable-Effect Evaporators, 
H. J. Byrne. Power, vol. 73, no. 7, Feb. 17, 1931, 
pp. 282-287, 6 figs. Industrial power plant 
unique in layout and operating method has been 
built for Paraffine Companies, Inc.; operation of 
evaporators single, double, or triple effect helps 
balance power and steam loads; power-plant 
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layout; equipment design and arrangement; 425 
lb. per sq. in. steam pressure; power interchange 
with automatic balance; list of power equipment. 

Industrial—Automobile Plants. Ford 
Completes Largest High-Pressure Plant. Power 
Plant Eng., vol. 35, no. 6, Mar. 15, 1931, pp. 354— 
355, 3 figs. Two 700,000-lb. per hr. 1400-ib. 
boilers and 110,000-kw. steeple compound turbine 
with steam reheaters in River Rouge addition: 
new turbine generator and water tunnel; heat 
balance diagram. 

Industrial—Iron and Steel Plants. Distrib- 
uting Steam Costs in the Plant, L. G. Jones. 
Blast Furnace and Steel Plant, vol. 19, no. 2, 
Feb. 1931, pp. 279-280, and 283, 3 figs. Con- 
sideration ‘of proper allocation of steam to rolling- 
mill departments; graphs show heat required to 
prevent freezing in water tank and heat loss at 
various temperature differences between tank 
and atmosphere. 

Louisiana. A Large, Modern, Steam Electric 
Power Plant Without Condensers, C. R. Stewart 
Stone and Webster Jl., vol. 48, no. 3, Mar. 1931, 
pp. 201-210, 7 figs. Louisiana station of Louisi- 
ana Steam Products, Inc., at Baton Rouge, La.; 
with steam generating capacity of over one and 
one-third million pounds per hour at 625 Ib. 
pressure is described; non-condensing, non-ex- 
traction type turbines with rated generator ca 
pacity totaling 45,000 kw. large feedwater purify- 
ing plant, three-stage feedwater heating system 
and equipment to burn at high boiler ratings re- 
finery waste fuels up to 50 per cent of total fuel 
requirements of boilers are featured. 


Metals for. High-Temperature Metals for 
the Power Plant, H. W. Spring. Power Plant 
Eng., vol. 35, no. 5, Mar. 1, 1931, pp. 307-309. 
Factors affecting creep, strength, ductility, fatigue, 
and other characteristics of brass, copper, steel, 
and similar metals at high temperatures in boilers, 
piping, valves, and turbines. Before Am. Inst. 
Min. and Met. Engrs. 

Waste-Heat Utilization. Erfahrungen ueber 
Abwaermeverwertung in Dampfbetrieben (Ex- 
periences with Waste-Heat Utilization in Steam 
Power Plants), K. Mescher. Waerme, vol. 54, 
nos. 4 and 5, Jan. 24, 1931, pp. 65-69 and Jan. 31, 
pp. 86-90, 24 figs. Methods and necessary equip- 
ment for exhaust-steam, intermediate-steam, 
vacuum-steam, and condensation-water utiliza- 


tion. 


STEAM TURBINES 

Bleeder. Non-Extraction Raises Capacity 
20 Per Cent. Elec. World, vol. 97, no. 2, Jan. 
10, 1931, p. 113, 2 figs. Tests made on 94,000 
kw. turbo-generator in Dec. 1928, showed that 
gain of 12 to almost 20 per cent in capacity could 
be obtained by omitting steam extraction at all 
stages and that per cent loss in economy effected 
by such non-extraction varied from 8.7 per cent 
to 10.3 per cent according to a report of prime 
movers committee of N.E.L.A 


STEEL 

Alloy, Properties of. The Tensile Properties 
of Alloy Steels at Elevated Temperatures as 
Determined by the “‘Short-Time” Method, W. 
Kahlbaum, R. L. Dowdell, and W. A. Tucker. 
U. S. Bur. Standards—Jl. of Research, vol. 6, 
no. 2, Feb. 1931, pp. 199-218, 18 figs. Series of 
alloy steels were tested at different elevated tem- 
peratures; proportional limit was determined; 
materials tested were plain carbon steel and com- 
mercial alloys of chromium, vanadium, and iron 
with and without additions of tungsten, silicon, 
or aluminum, also chromium-tungsten, nickel- 
molybdenum and several austenitic steels; com- 
parison of “short-time” test and ‘“‘flow test” for 
pearlitic and austenitic steel. 

Cold Working. Cold Working Followed by 
Annealing, R. L. Geruso. Heat Treating and 
Forging, vol. 17, no. 2, Feb. 1931, pp. 139-142, 1 
fig. Survey of researches by European and 
American authorities including Jefferies and 
Archer, French and Tucker; — of effect of 
annealing at temperatures ranging from 0 to 600 
deg. cent. on physical properties, tension, Rock- 
well, bend and impact tests of 0.22 per cent and 
0.89 per cent Mn steel, cold worked 4, 6, 8, 12, 16, 
and 20 per cent, respectively. 

Heat Treatment. Beitrag zur Wirtschaft- 
lichen Waermebehandlung des Stahles (Economic 
Heat Treatment of Steel), E. Bock. Maschinen- 
bau, vol. 10, no. 4, Feb. 19, 1931, pp. 127-132, 19 
figs. Methods of improving quality of product 
and reducing cost of heat treatment by applica- 
tion of known tempering and hardening processes; 
data on quenching media and hardness obtainable 
with different ty of steel; microphotographs 
illustrate effect of treatment on crystal structure. 

See also AIRPLANE ENGINES, Heat Treat- 
ment of Parts. 

High-Speed. Some Experiments on the Im- 
pact Hardness of High-Speed Steel at Elevated 
Temperatures, A. R. Page. Metallurgia, vol. 
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3, no. 15, Jan. 1931, pp. 85-86, 4 figs. Virtue of 
high-speed steel is that if properly treated it re- 
tains its tensile strength and hardness to greater 
degree when hot; test apparatus; calibration of 
apparatus; composition of materials tested; 
test data. 


Rimmed. Characteristics of Rimmed Steel, 
E. C. Bitzer. Blast Furnace and Steel Plant, 
vol. 19, no. 2, Feb. 1931, pp. 249-251, 2 figs 
Definition of quality of rimmed steel with particu- 
lar regard to effects of chemical! reactions within 
ingot; origin of gases and use of aluminum. 

Sheet. Das Feinblech in der Entwicklung 

zur Qualitaet (Production of High-Quality Sheet 
Steel), H. Klein. Stahl und Eisen, vol. 51, no 
7, Feb. 12, 1931, pp. 189-196, 9 figs. Develop- 
ment of sheet mills; extension of applications of 
sheet steel and necessary improvement of quality; 
choice of materials; production of billets; heat- 
ing of billets; heating furnaces for finishing proc- 
ess; two processes for finish rolling; cutting and 
annealing of sheets; pickling; surface testing and 
packing; protective coatings, zinc, lead, and tin 
coatings; stainless steels; copper steels; ingot 
iron, 
_ Stainless, Castings of. Stainless Steel Cast 
ings Need Fine Facing Sands to Obtain Smooth 
Finish, E. Bremer. Foundry, vol. 59, no. 4, 
Feb. 15, 1931, pp. 38-42, 7 figs. Foundry opera- 
tions including heat treatment and melting in 
production of chromium-nickel steel castings by 
West Steel Casting Co., Cleveland; data on 
preparation and properties of sand and molding 
methods. 

Tool. Vergleichende Bearbeitungsversuch 
zwischen dem ‘‘Schwabenstahl” und gewoehn 
lichem Schraubenstah!l nach D.I.N. St C 35.61 
(Comparative Tests of So-Called ‘“‘Schwaben”’ 
High-Test Tool Steel and Ordinary Screw Steel 
According to DIN Specification St C 35.61), R 
Schoepf. Mitteilungen aus dem Forschungsan 
stalten, vol. 1, no. 2, Nov. 1930, pp. 33-34; 1 
fig. Price 2.50m. Results of machinability tests 
show that ‘“‘Schwaben”’ steel made by Schwae- 
bische Huettenwerke is greatly superior in this 
respect to ordinary D.I.N. standard screw steel 


Vanadium. Erforschungen der Vanadium 
staehle und ihre Bedeutung fuer die Waermetech- 
nik (Investigation of Vanadium Steels and Their 
Significance for Heat Engineering), B. Schulz 
Brennstoff und Waermewirtschaft, vol. 13, no. 1 
Jan. 1931, pp. 7-10, 1 fig. Review of principal 
research work relating to effect of vanadium con- 
tent of physical properties of alloy steel; data on 
composition and properties of vanadium steel 
classified according to industrial application: 
heat-treatment tables. 


STOKERS 


Traveling-Grate Vorschubgetriebe fuer 
Wanderrostkessel mit selbsttaetiger Regelung der 
Brennstoffzuteilung (Drive for Traveling Grates 
of Boilers With Automatic Control of Fuel Sup 
ply), O. Teufert. Brennstoff und Waermewirt- 
schaft, vol. 13, no. 1, Jan. 1931, pp. 1-5, 4 figs 
Examples illustrate automatic regulation of 
speed of traveling grate according to variation in 
boiler pressure; sketches illustrate application of 
Leonard electric drive. 


STRAIGHTENING MACHINES 


Types. Neuzeitliche Spann- und _  Streck 
maschinen (Modern Straightening and Stretch 
ing Machines), G. Neumann. Stahl und Eisen 
vol. 51, no. 8, Feb. 19, 1931, pp. 232-235, 8 figs 
Design and operation of machine for sheet and 
bar stock built by Gebrueder Klein, Dahlibruch 

Power-Operated Straightening Machine. En- 
gineering, vol. 131, no. 3397, Feb. 20, 1931, p 
269, 1 fig. Machine for straightening hardened 
tubes, spindles, camshafts, etc., made by Oldfield 
and Schofield Co., Halifax, in five sizes; approxi- 
mate pressure which can be exerted on each ma- 
chine being 2, 8, 12, 20, and 40 tons, respectively; 
machine is driven from motor mounted on bracket 


behind column. 


TEMPERATURE CONTROL 


Apparatus. Etude d’un nouveau régulateur 
de température permettant des applications in- 
dustrielles trés diverses (Novel Temperature 
Regulator Suitable for Wide Range of Industrial 
Applications), M. Astruc. Arts et Métiers, vol 
83, no. 124, Jan. 1931, pp. 1-8, 12 figs. Simplified 
a.c. electromagnet controlled equipment; per- 
formance and operation with controlling current 
supplied by auxiliary motor and by mercury 
breaker; remote control; applications. 


TEXTILE MACHINERY 
Design. Noteworthy Machinery Develop- 
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ment of Recent Years Marches Unretarded 
Through 1930 Into 1931, E. D. Fowle. Textile 
World, vol. 79, no. 6, Feb. 7, 1931, pp. 112-115 
3 figs. Preparation for spinning; throwing and 
spinning equipment; winding and warp prepara- 
tion; weaving equipment; knitting machinery; 
bleaching, dyeing, and finishing. 

Electric Drive. The Rockwood Short Center 
Drive, R. C. Moore. Melliand, vol. 2, no. 11, 
Feb. 1931, pp. 1446-1447, 4 figs. Features of 
drive and application to spinning machinery in 
Kendall Mills. 


TEXTILE MILLS 


Design. Constructing and Equipping Future 
Mills as Seen by Leading Engineers. Textile 
World, vol. 79, no. 6, Feb. 7, 1931, pp. 149-158 
16 figs. Symposium of opinions relating to future 
mill construction; two-and-one construction 
conditions have forced improvements: brick and 
steel preferred; more insulating of roofs; power 
and its application; heating, ventilating, and 
conditioning; light tendencies. 


THERMOSTATS 


Low-Temperature. Ein neuer automatis- 
cher Kryostat (New Automatic Cryostat), A. I 
Schattenstein. Zeit. fuer Anorganische und 
Allgemeine Chemie, vol. 193, no. 1-2, Oct. 10, 
1930, pp. 187-190, 1 fig. Automatically regu 
lated cryostat with solid carbonic acid as refrig 
erant. 

TIDAL POWER PLANTS 

Methods Used. Tidal Energy. Engineer 
vol. 151, no. 3919, Feb. 20, 1931, pp. 211-212. 
Three methods of turning intermittent supply 
into continuous one have been devised, and it is 
understood that schemes are being proposed for 
Severn which utilize each of them; A. Hugeunin 
has devised system under which part of power of 
each tidal movement will be used to compress air 
into suitable containers; complete system is esti 
mated to have overall efficiency of 80 per cent 


TRACTORS 

Germany. Der Eilschlepper von Maffei (The 
Maffei Speed Tractor), L. Schneider. V.D1 
Zeit., vol. 75, no. 8, Feb. 21, 1931, pp. 231-233 
5 figs. Design of tractor for highway transporta 
tion equipped with 4-cylinder engine of 100 by 150 
mm. bore and stroke, and developing 60 hp. and 
1800 r.p.m.; graphs illustrate pulling power in 
various gears; sketch illustrates coupling device 
for transmitting part of trailer load on rear wheels 


of tractor. 


VIBRATIONS 


Vector Method of Study. Vector Methods 
of Studying Mechanical Vibrations—I and II 
D. Robertson. Engineer, vol. 151, nos. 3920 and 
3921, Feb. 27, 1931, pp. 230-231, and Mar. 6 
pp. 256-257, 11 figs. Author's aim in series of 
articles of which this is first, is to advocate more 
general adoption of vector method and to illustrate 
its merits by setting forth its application to some 
common problems. Feb.27: Elements of vibra 
tion; clock vector diagram; vector addition 
displacement, velocity, and acceleration vectors 
Mar. 6: Simple harmonic vibration; shrinking 
sine vibration. 


VIBROGRAPH 

DVL.Type.@ Der DVL-Torsiograph, ein Dreh 
schwingungs-Messgeraet fu:r Fahrzeugmotoren 
(DVL-Torsiograph, Instrument for Measuring 
Torsional Vibration of Engines of Vehicles), A. 
Stieglitz. Zeit. fuer Flugtechnik und Motor- 
luftschiffahrt, vol. 22, no. 2, Jan. 28, 1931, pp 
49-52, 6 figs. Design and operation of instru- 
ment for recording torsional vibration mechani- 
cally on celluloid by means of diamond; evalua 
tion of amplitudes which are recorded in actual 
size, by microscope 


W 


WAGES 


Payment Plans. Der Unterschied Zwischen 
den Reinen Praemienlohnformen und den Lohn- 
formen mit Bonusprinzip (Difference Between 
Pure Premium Wage System and Wage System 
With Bonus), E. Rawak and E. Schlesinger 
Werkstattstechnik, vol. 25, no. 3, Feb. 1, 1931. 
pp. 64-66, 3 figs. Definition of fundamental 
conceptions of wage theory and mathematical 
formulation of wage systems with particular re 
gard_to suitability for definite types of work 





